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ANNA MAY GEMMILL 


_— Seventeenth Science Education 
Recognition Award is made to one of 
America’s pioneer women in the field of 
elementary science education. Doctor Anna 
May Gemmill was born at Royalton Center, 
Niagara County, New York, September 
23, 1878. Her father was Daniel Henry 
Murphy and her mother’s maiden name was 
Caroline Sprout. Dr. Gemmill has one 
sister, Mrs. James L. Kelly. Her father’s 
people were of Dutch origin and were in 
New York City when it was captured by 
the English. The English had difficulty in 
listing the name for tax. They could not 
pronounce the name the 
officer said call it “Murphy,” and that’s 
what it became. Incidently Netherland’s 
Crown Princess Beatrix was a guest of 
New York City, September 11-21 to 
attend the 350th anniversary celebrations 
of Henry Hudson’s discovery voyage aboard 
the Half Moon. 

In the New York City Library is the 
best history of early New York City written 
by Daniel Henry Murphy. Dr. Gemmill’s 
father well as their 
father and sister were physicians. At one 
time there were eight men and one woman 


“Moirve,” so 


and his brother as 


in the family who were practising physi- 
cians. Quite a record! 

Dr. Gemmill’s mother’s family came by 
way of the Mayflower and she is a D.A.R. 
Robert Sproat (Sprout) came from Scot- 
land shortly after the Mayflower and mar- 
ried Elizabeth Simpson who as a child 
came with her father on the Mayflower. 
The Robert Sprouts lived for quite a while 


in Setuate, Massachusetts. Dr. Gemmill 


was married in 1906. In early life she 
became a Baptist but later on she joined 
the Presbyterian Church. She has been 
quite active in church and Sunday School 
work both in the Baptist and Presbyterian 
churches. During World War I she was 
very active in Red Cross work for which 
she received recognition in way of a pin 
of joined Canadian and U.S. flags. 

Dr. Gemmill graduated from the Lock- 
port, New York, High School in 1897 and 
from the Buffalo State Normal School in 


1901. 


from 


She received a Bachelor's degree 
(Her 
father had graduated from this school in 


suffalo University in 1922. 
medicine in 1856.) An M.A. degree was 
received from Buffalo University in 1924. 
She received a Ph.D. degree from Columbia 
University in 1936. 

Dr. Gemmill’s teaching experience began 
at the Union High School in Lockport, 
New York (1901-1906). Here she taught 
chemistry, physics, physiology, algebra, 
and English. Later on she had about two 
years’ teaching experience in the grades, 
teaching at all levels. She was an assistant 
in Teacher’s College while working on her 
Doctorate at She 
the 


College at 


Columbia University. 
New York State 
3uffalo in 1919. 


retirement in 


Teachers 
Here 


went to 
she 
1944. 


During the last fifteen years she was Pro- 


remained until her 
fessor and Head of the Science Department. 
Incidently Dr. H. Emmett Brown, recipient 
of the 
ognition Award succeeded Dr. Gemmill as 
Head of the Science Department in 1944. 
At Buffalo, Dr. Gemmill taught beginning 
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chemistry, organic chemistry, chemistry of 
foods, physiological chemistry, and one year 


physics, geology and general science. The 
latter class was a course for teachers. At 


times she had to fill in as a biology and 
zoology teacher. During many years in 
the latter part of her teaching career, Dr. 
Gemmill taught courses in science methods 
and content for elementary and junior high 
school teachers. This activity led to off-the- 
campus work with teachers in the Buffalo 
public schools and the surrounding area. 
Much of this work was of an experimental 
nature, based upon the earlier investigations 
of Dr. Gerald S. Craig and Dr. Florence 
G. Billig. 

Dr. Gemmill has no record of her publica- 
tions, but says they were relatively few in 
number. The title of her Doctoral study at 
Teachers College was An Experimental 
Study at New York State Teachers College 
at Buffalo to Determine a Science Program 
for the Education of Elementary Classroom 
Teachers. 

Membership in organizations have in- 
cluded: American for the 
Advancement of Science, American Chem- 
ical Society, National Education Associa- 
(Life), National 
Research Science 


Association 


for 
(Life), 


Association 
Teaching 


tion 
in 
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Louts I. 
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Council for Elementary Science  Inter- 
national, Association for the Education of 
Teachers in Science, Buffalo 
New York Museum of Science, 
Delta Zeta, Delta Sigma Epsilon, Delta 


Kappa Gamma and Kappa Delta Pi. She 


Museum of 


Science, 


is listed in American Men of Science. She 
was President (1941-46) of the Science 
Association of the Northeast States. She 


served as President of the Association for 
Education of Teachers in Science. 

her retirement, Dr. Gemmill has 
in her old 
home at 59 Ellicott Avenue, Batavia, New 
York, and a winter residence at 32 North 


Since 


retained a summer residence 


Rosalind Avenue, Orlando, Florida. 

The writer first became acquainted with 
Dr. Gemmill while she was working on her 
Doctorate at Teachers College. She was a 
most enthusiastic, progressive classroom 
teacher, intensely interested in the promo- 
tion of better classroom teaching of science 
in the elementary schools. Few teachers in 
this area have had Dr. Gemmill’s knowledge 
of, and experience in, teaching the pure 
sciences. 

To this noted leader in science education 
most deservedly goes the Seventeenth Sci- 
ence Education Recognition Award. 

CLARENCE M. Pruitt 


CONNECTICUT, 1850-1900 * 


KuUSLAN 


Southern Connecticut State College, New Haven, Connecticut 


a: the 19th century, the common 
schools of Connecticut were the target 
of demands from many quarters that science 
be incorporated into their curriculum. The 
reasons advanced varied exceedingly. Sci- 
ence, for example, was called “inspira- 
tional,” “practical,” “best adapted to train 
the faculties of perception and comparison 

* Paper presented at the Thirty-Second Annual 
Meeting of the National Association for Research 


in Science Teaching, Hotel Dennis, Atlantic City, 
New Jersey, February 19, 1959. 
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interesting,” and “cultural.” [1 | 
In particular, the practical outcomes of sci- 


in youth, 


ence were stressed during the time when 
“Yankee Know-How” was rapidly convert- 
ing Connecticut from an agricultural to a 
manufacturing economy. For example, 
Henry Barnard, the first State Superintend- 


ent of Schools, commented on the need for 


busying the “class less with books and more 
with real objects of nature [related to] .. . 
the actual business of life” [2]. 
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In the latter half of the 19th century, 
there was an ever-mounting pressure on the 
but the 


lack of adequately trained teachers, equip- 


common schools to teach scien 


ment, and suitable textbooks effectively 
When the State 


Normal School at New Britain opened its 


nullified these pressures. 


doors in 1850, science in the elementary 
schools was a rara avis, and so it remained 
to the the 
classes in natural philosophy, chemistry, 


end of century. Occasional 


astronomy, botany, or physiology were 
almost always limited to the older boys 
and girls; and were often conducted by 
inexperienced college undergraduates earn- 
The 
taught was frequently titled ‘Familiar Sci- 
ence” or “Science of Common Things,” a 


ing their college expenses. science 


forerunner of today’s General Science. As 
a rule, these “higher studies” were per- 
mitted only after the “common branches” 
had been mastered, a phenomenon which 
must have been as rare then as it is today. 
For example, the Salisbury School Board 
cautioned its teachers in 1848 to be certain 
that “Mrs. Swift’s small book of [natural | 
philosophy . . 
for teaching spelling and reading” [3]. 

In 1852, there were approximately 600 
scholars enrolled in physiology classes and 
about the same number listed for natural 
philosophy. These totals should be com- 
pared to 3000 in English composition, 2000 
in drawing, and 750 in algebra. At this 
time, 74,000 boys and girls, including 1500 
over 16 years of age, attended the common 
In 33 towns, with a total of 200 
district schools, physiology was offered in 


. never engross time required 


schools. 


only 23 schools, natural philosophy in 21, 
astronomy in 15, and botany and chemistry 
in 10 each. 
more than two or three scholars who recited 


These classes rarely numbered 


memoriter, dependent almost entirely on the 
textbook as the sole source of scientific 
knowledge [4]. 

A decade later, the enrollment in science 
classes had decreased, a phenomenon which 
appears to be a consequence of the rise of 
public high schools. The common schools, 
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relieved of their obligation to provide the 
“higher learning” for the older children, 
willingly gave up the formal science courses 
for which they were completely unpre- 
pared [5]. As academic science was eased 
out of the few common schools in which 
it had maintained a precarious existence, 
the the 


better word) Object Lessons were intro 


famous (perhaps “infamous” is 
duced to the lower grades. Object Lessons 
could have been valuable; their core was 
scientific, but despite widespread discussion 
and acceptance by administrators and 
normal schools, Object Teaching was rarely 
applied in the great majority of schools. 
Within two decades this highly publicized 
methodology had disappeared, and was 
replaced in the esteem of many administra 
tors by Nature-Study [6]. 

In the early ‘80's, the State Board of 
Education undertook to popularize elemen 
tary science teaching. Arthur 
Morrill of the New Britain Normal School 


Science Department turned his skilled hand 


x iothby 


to a task which had been unsuccessfully 
pursued by his predecessors at New Britain 
Charles D. State 
Superintendent of Schools, in supporting 


for two decades. Hine, 


Mr. Morrill, expressed the State Board's 
philosophy in these words: 


The normal school has given special attention 
to training in elementary science with a view to 
introducing this, or at least its methods to our 
common schools. 

The best results of scientific training and the 
real benefits which such training can bring to 
society, can be attained only by beginning with the 
young. Unless the perceptive faculties are used 
and directed in the common schools, or at the time 
which these schools occupy, there never can and 
never will be any real awakening to the study of 
nature. The eye must see, the hand experiment 
and inferences be drawn. The phenomena must 
be observed, and the children led to make their 
own conclusions. 

With this purpose elementary science is taught 
in the model schools and those who graduate 
from the school are able to give instruction to 
children in this important field [7]. 


There is more than a mere hint of our 


contemporary science education in these 
paragraphs. The men who formulated this 


early philosophy of elementary school sci- 
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ence worked indefatigably through the last 
years of the 19th century to make elemen- 
tary vital part of the 
Connecticut normal 


science a 
The 


schools were guided by this philosophy of 


school 


curriculum. 


science education for over thirty years. All 
normal school graduates were expected to 
teach elementary science. Every student 
struggled through an intensive two year 
course in science in which a quarter or 
more of all normal school class time during 
the ’80’s and ’90’s was science, including 
many hours spent in well-equipped lab- 
oratories [8]. 

Graduation posed a problem. How could 
these well-trained normal school graduates 
be expected to teach elementary science 
without the excellent equipment on which 
they had learned to depend? Few elemen- 
tary schools of the era possessed any but 
the most rudimentary scientific equipment. 
The normal schools attempted to solve this 
problem by means of a superficial remedy, 
superficial because it was aimed at eliminat- 
ing a symptom, rather than curing the dis- 
~ase which was far more deeply rooted. 
took the 
which all 


Their solution form of a new 


course in students constructed 
simple science equipment which then became 
the property of the future teacher, and was 
to be kept for use in later teaching. In this 
fashion, lack of materials was to be over- 
come by the graduate of the Connecticut 
normal schools. Mr. Morrill and his cohorts 
also made up science kits, complete with 
simple instructions, available to teachers of 
the state without charge. These were used 
as late as 1915 [9]. 

A variation of this technique was used 
in New Miss Ellor E. Carlisle, 


a graduate of the Oswego Normal School 


Haven. 


and a former science instructor at the New 
sritain Normal, was hired by the City of 
New Nature-Study 
Supervisor in 1896. In addition to required 
Nature-Study, Miss 


attempted to overcome the many objections 


Haven as its first 


lectures in Carlisle 


of teachers who said that they wished to 
teach science, but lacked both equipment and 
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time to improvise that equipment. She 
kits of and minerals, 
apparatus for illustrating the nature of heat, 
and models for elucidating the laws of 


made up rocks 


gravity, all of which were available to 
teachers [10]. 

There was little active teaching of sci- 
ence in the common schools of the state, 
if we except the training schools of the 
teacher-preparing institutions and a few of 
the larger city schools which encouraged 
science and were staffed by normal school 
graduates [11]. It is true that physiology 
was legislated into the schools in 1886, but 
its teaching was honored far more in the 
breach than in the observance. 
have often 
erroneously assumed that Object Teaching 
was highly popular in the schools during 
the period of the Civil War and the Recon- 
struction [12]. The enthusiasm was almost 
wholly administrative, and so 


Historians of education 


was the 
Nature-Study craze of the nineties [13]. 
Nature-Study, like Object Lessons, was 
never accepted in more than a few Connect- 
icut classrooms as an integral part of the 
curriculum important in terms of 
place (although not necessarily in time 
allotment) as reading, arithmetic, and writ- 
ing. Nature-Study was urged on teachers ; 
its content, almost entirely biological and 
descriptive, was fallaciously assumed to be 


—as 


‘school-marm”’ than 
was the physical science which composed 
the elementary science. 
Nature-Study was too much for 
Miss New 
Nature-Study Supervisor, complained that 


more suitable for the 
core of Even 
many 
teachers. Carlisle, Haven’s 
most teachers diligently avoided science, 
and that those who were required to teach 
science converted it into a hopelessly dreary 
textbook study, worse by far than the com- 
plete lack of science instruction [14]. After 
only four years, Nature-Study was removed 
from the list of required subjects in the 
New Haven schools because of teacher dis- 
interest and incompetence [15]. 

status of science in 


The elementary 


Connecticut at the end of the century was 
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summarized by Charles D. Hine: “Natural 
science, with very slight exceptions, is 
substantially excluded from the elemen- 
tary education of the 
schools” [16]. This 


usually ascribed to a passive resistance by 


children of our 


“exclusion” was 
the unprepared and unwilling elementary 
school teachers. Mr. George P. Phenix, one 
of the leaders in the elementary science 
movement, came to this conclusion in 1892 
after a statewide study : 

Without doubt, the greatest obstacle in the 
way of putting science into the lower schools on 
an equal footing with other subjects is the want 
of preparation on the part of teachers. Until 
some way is devised for overcoming this, it is 
hardly worthwhile to consider other difficulties 


[17]. 

Teachers appeared to be so insecure in 
the field of science that they rarely tried to 
put into practice the administratively spon- 
sored programs. As late as 1904, only 44 
per cent of the teachers of Connecticut had 
attended a two year normal school, and 
many of them had not graduated. Only 29 
per had 
graduated from both high school and normal 


cent of Connecticut Teachers 
school. Most of these better prepared teach- 
ers were concentrated in the larger towns 
and cities [18]. 

In retrospect, it seems most unreasonable 
to have expected the majority of elementary 
school teachers to elevate science to that 
position in the elementary school program 
which it should have occupied. 

Mr. Phenix realized that there were other 
difficulties. There were also extenuating 
circumstances familiar to all who have 
taught science in the elementary schools. 
The harsh fact is, however, that little sci- 
ence was taught in Connecticut elementary 
schools during the 19th century, and this 
condition was hardly alleviated by the 
endeavors of many men and women who 
struggled to establish science as a dynamic 
component of the school curriculum. Des- 
pite an impressive variety of approaches, 
e.g., Traditional Science, Object Lessons, 
Nature-Study, Familiar Science, divergent 
in content and methodology, simple science 
never gained more than a tenuous foothold 
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The 


secondary school science is of relatively 


in the common schools. effect on 
little significance when compared to the 
scientific illiteracy of the vast majority of 
common school graduates who had nevet 
been exposed to a single course in science. 
It 
ence and technology ia Connecticut would 
the 
schools been able to implement the accepted 


~T) 


s possible that the development of sci- 


have been appreciably altered had 


objectives of 19th century science education. 
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| r was the purpose of this study to 
investigate some of the causes of discrep- 
ancy between American thought and 
practice with regard to conservation educa- 
tion. It was proposed to study the problem 
through an analysis of the printed cur- 
riculums of the public schools and the texts 
and tests used in conservation education. 
It was the specific purpose of this study to 
make a nation-wide inventory and analysis 
of conservation in school curriculums from 
kindergarten through the twelfth grade. 
There was need to have objective data on 
what was being taught under the name of 
conservation, where (i.e., grade levels and 
curriculum areas), and to what extent. 
In this study, the term conservation was 
defined as meaning wise use, not saving. 
REVIEW OF 


THE LITERATURE 


Examination of previous studies of con- 
servation revealed some which analyzed one 
aspect of conservation, some which had a 
regional approach. None was found which 
had national coverage, a sampling of all 
twelve grade levels, or the analytical and 
objective inventory which were needed for 
this study. A systematic analysis of school 
curriculums for kindergarten through Grade 
XII across the country appeared to be the 
only way to get the data needed. 

College texts on conservation and “pop- 
ular books” on the subject were examined. 
In the course of this review, a card file was 
made of dates and events the authors of 
those publications considered important in 
the history of the conservation movement. 

* Based on the author's doctoral dissertation 
accepted as partial fulfillment of the requirements 


for the Doctor of Education degree, University of 
Southern California, May, 1959. 


The resulting outline (Appendix B) 
showed clearly the preponderant emphasis 
on renewable resources ; those whose visible 
appearance began to create concern. 
COLLECTING 


THE DATA 


The first step in collecting material for 
sampling was a letter of request for cur- 
riculum materials on ( Ap- 
pendix G) addressed to the Conservation 
and/or Education Departments of all the 
states. To provide broader coverage the 
same request was sent to the curriculum 
directors of the 106 largest United States 
cities. Additional materials came _ by 
incidental information from such sources as 


conservation 


county school districts, teacher’s workshops, 
and private groups interested in conserva- 
tion. 


Each publication when received was 


carded individually. Each one was examined 
closely for conservation education content. 
Whatever was included on conservation was 
usually given under these three categories 
and/or their sub-heads: 


Renewable Resources 
Soil 
Water 
Plant Life 
Animal Life 
Non-Renewable Resources 
Metals 
Minerals 
Fossil Fuels 
Human Resources 
Health and Safety 
Recreation 
Community Resources 
Guidance 


These subdivisions were therefore used in 
tabulating the data to determine what was 
taught or planned to be taught as conserva- 
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tion. Additional data was also tabulated 


(Tables I-XII). 


FINDINGS 


The percentage of returns was higher 
from the states than from the cities. This 
might indicate that : 

(a) A city has no curriculum. 

(b) A city has no printed curriculum. 

(c) The state publishes general rather than 
specific curriculum suggestions; large philosoph- 
ical concepts which it seems advisable to pro- 
mulgate throughout the state. 

About 15 per cent of the publications in 
the collection came from non-school sources. 
They came by various means but not by 
specific request as from cities and states. 
Since the non-school sampling included 
materials prepared by teachers in summer 
workshops, it was deemed advisable to 
include the non-school materials as part 
of the study. The noteworthy fact emerging 
from analysis of non-school materials was 
the general consistency with aims, content, 
and methods of school source publications. 

About half of the publications examined 
specified grade level or levels at which the 
material might be taught. Analysis of these 
specifications showed conservation taught 
most often in Grades VI through IX. Grade 
VIII was highest, Grade VI close second, 
with the median for the range kindergarten 
through Grade XII falling between VI and 
VIL. 
conservation should be taught but only 
where it was taught at the time of the study. 

Analysis of all publications in the collec- 
tion 


These findings do not show where 


showed 112 for elementary grades, 
72 for high school, 61 for both 
both 


together tended to come from non-school 


levels. 


Publications designed for levels 


sources. Publications specifically for 
elementary or for secondary level tended to 
come from school sources. 

It seemed of possible importance to check 
the collection for year of publication. The 
study shows the highest incidence to be 
1954-55-56, the highest number being 49 
for 1956, the year of the majority of the 
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requests for materials. The median for the 
range fell between 1954 and 1955. 
The 


devoted wholly to conservation and those 


collection included publications 
including no more than a few pages or a 
few lines. With respect to the total range 
in size of publications in the collection, 
those devoting appreciable space to con- 
servation were relatively brief. The major- 
ity of the curriculums were found to be 
under 100 the 
the 


pages, average 16 
30-50 the 
falling between 70 and 90 pages. 


pages, 
mode pages and median 

The collection included dittoed, mimeo- 
graphed or offset as well as printed publica- 
tions. Some were small pamphlets (6 x 9), 
some were letter size (8 x 10), and a few 
legal size, (8 x 14). These differences in 
size and type, plus space for pictures made 
a difference in the amount of space which 
The 


tabulation showed the majority of curric 


could be devoted to conservation. 


ulums to be under 50 pages in length, 
mimeographed or offset, and 8 x 10 inches 
in size. Printed publications tend to be 
6 x 9 inch pamphlets and no more than 
100 pages long. 

Table VII showed the range in size of 
Table VIII 
attempted to show the range in the amount 
Most 


publications included less than 10 pages on 


publications in the collection. 


of space devoted to conservation. 


conservation. The average for the whole 


range was 38.2 pages. Even for a curric 


ulum collection, which by intention and 


collection, slanted toward 


the 


method of was 


conservation, proportionate — space 
devoted to conservation tended to be small 
Table 
VIII were checked another way by figuring 
the 


each publication. 


The conclusions to be drawn from 


per cent devoted to conservation in 
The percentage analysis 
showed that nearly half of the 128 publica 
tions examined devoted less than half of one 
per cent to conservation; that is, material 
listed as “conservation” or “natural 
resources.” 

The publications devoted wholly to con- 


servation were analyzed in Table X. Nearly 
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40 per cent of the total collection were 
publications wholly on conservation. It 
should be noted that a very high proportion 
of these came from states and non-school 
sources rather than from major cities. 
The number of 
examined indicated that conservation should 
be “integrated” into the existing curric- 
ulum. 
from non-school sources. Very few publica- 


largest publications 


Many of these publications were 


tions indicated conservation as a separate 
subject. In specific curriculum areas, con- 
servation occurred nearly twice as often 
in science as in the social studies curriculum. 

The tabulation 
taught in conservation was perhaps the 
most significant data of this study. What 
is taught in conservation may determine its 
role in education. The data from Table XII 


indicating what was 


showed that the average notion of conserva- 
tion was tied to renewable resources. 

The jury of experts corroborated the 
findings of the curriculum analysis in 7 
out of 12 areas. Their answers to two out 
of twelve questions indicated they were 
overly optimistic as regards the status of 
conservation education as shown by this 
study. Their answers to three other ques- 
tions were not clear-cut as to choices. In 
general the experts corroborated all ev- 
idence accumulated to this point; namely, 
that 
renewable resource conservation and little 


conservation is synonymous with 


else. 


EVALUATION 

The following minor research projects 
were conducted parallel to the basic research 
described in this study : 

An analysis of Elementary Science text 
series. 

An analysis of conservation tests and test 
items. 

The tabulation of text books showed an 
overwhelming 
resources—about four times as much as for 
non-renewable resources, and about three 
times as as for human. resources. 
Elementary texts 


emphasis on renewable 


much 


science have more 
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emphasis on human resources than on non- 
renewable resources, the reverse of the 
curriculum analysis findings. 

Of the few conservation tests available, 
the majority were designed for High School 
students. Most of the tests were designed 
mainly to test mastery of renewable resource 
All 
mastery of even this limited segment of the 
total resource picture. 


conservation. showed inadequate 


CONCLUSIONS 

It was the purpose of this study to assess 
the discrepancy between 
practice in conservation. 


thought and 
An analysis of 
curriculums used in the public schools 
revealed that, although educators usually 
define conservation as wise use of natural 
and human resources, the emphasis in most 
curriculums is placed upon the conservation 
of renewable resources. This concept and 
emphasis was corroborated by the experts 
education. It 
found that some elementary school text- 


in conservation was also 
books which devoted space to conservation 
stressed the aspects of renewable resources. 
Moreover, tests used (in the schools) to 
evaluate learnings in conservation education 
have been designed mainly to test mastery 
of facts concerned with renewable resource 
conservation. 

From this study it appears that, although 
we give lip service to a concept of conserva- 
tion that is far reaching in its effect on 
natural and human have 
focused conservation education on a narrow 


resources, we 


segment of this concept, namely, renewable 
It is also evident that this almost 
complete disregard of resources other than 


resources, 


renewables points to a serious lag between 
immediate conservation problems and ed- 
ucational interpretation of them. 

The evidence accumulated in this study 
points to too narrow a view of conservation 
to have interest or appeal to the majority 
of citizens. The heavy emphasis on renew- 
able resources at the agricultural level is a 
prime example of the problem. One tends 


to become interested in those problems in 
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which one may become personally involved. 
Too few can participate directly in soil 
contouring, reforestation, or wildlife protec- 
tion. There seems need for a shift in the 
basic concept of conservation. Once one 
begins to think of a resource as no resource 
until men discover and use it, one sees the 
linkage of the human factor—the manager, 
the possessor, and the consumer. Conserva- 
tion, thus, may become a bridge between 
social science. Conservation 


science and 


may utilize scientific discoveries and 
techniques to enable men to live better. 
The preoccupation with renewable re- 
sources to the near exclusion of those in 
any of the other categories indicated in this 
study, may be the reason educators give lip 
service but little else to conservation educa- 
tion in today’s curriculum. Conservation as 
presently conceived by most conservationists 
seems to have little relevance to the persist- 
ent life situations faced by the majority 
of our school children and their parents. 
It is precisely such discrepancy to which 
this study is believed to contribute evidence. 


RECOM MENDATIONS 


the curric- 


ulums needs to concern itself with problems 


Conservation education in 
within the child’s immediate environment 
such as wise use of space, time, energy, and 
materials. The concepts of interdependence 
and adaptation are inextricably tied to such 


a view of conservation. The curriculums 
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need many specific illustrations of conserva- 
tion practices in the schoolyard, in one’s 
backyard, in the city park or in the com- 
munity, to make conservation other than a 
meaningless abstraction to our young 
citizens. 

To develop these kinds of curriculums, 
teachers and other curriculum workers will 
have to rearrange their prejudices so that 
they see conservation as more than a study 
of shelter belts and destruction caused by 
forest fires. They must consider the re- 
source needs of an industrial and highly 
urbanized society and ways of meeting 
these needs. 

Further study is required to illustrate 
the place of conservation as a bridge between 
science and social studies. There is great 
need for elementary social studies texts 
which consider conservation problems of 
modern society. Likewise, there is need of 
high school science texts to recognize and 
teach conservation problems implied by 
much material already in the books. 

Text books for use in the elementary and 
high schools need to be slanted toward the 
full meaning of conservation of natural and 
human resources. This, too, involves re- 
search into the needs of our society and 
ways of helping children solve present 
problems. 

Evaluation devices will have to be de- 
signed to test the full range of learnings 
in such conservation education. 
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TABLE I 





[Vor. 43, No. 4 


Counties 


7 Alameda, Conta Costa, 
Fresno, Orange 

2 Dade County 

2 Cook County 

5 Butler County 


7 Counties 


Go Of 
2m 8 
8 a ~ = CURRICULUM PUBLICATIONS FROM SCHOOL SOURCES 
2s 2A 
oS os 
States nt AS Major Cities 
Ala. Br, uekl  Malufaer te wel Oe eeiattkan a5 teleeiee aan 
Ariz. 3 PM NA 2 St bang eT a 
Ark. 1 - 2 Fort Smith 
Calif. 9 3 17 3erkeley 3; Sacramento 2; 
San Diego 1; Los An- 
geles 4; Pasadena 1; San 
Francisco 5; Stockton 1 
Colo. 3 as 6 8 Colorado Springs 7; Den- 
ver 1 
Conn. as aa art 2 Hartford 
Del. me = as Bc? Wher i roan tate hentaicon ee tine ale 
it + aA a = Sek ie sc aoeewesneeran 
Fla. a = cs Ne - See oka Cae 
Ga. 2 Hee hat 3 Atlanta 
Idaho 1 FT 3 faeces a eae ee ak eet 
Ill. via 3 Rockford 1; Chicago 2 
Ind. 2 5 Indianapolis 4; So. Bend 1 
lowa 3 , bey See! ee oe cus. ee ee 
Kans. Bn ee Ye RI Al) Ps tiecisla ahea ch iach gd arenes 
Ky. = a sa 6 Louisville 
La. en oe eee ene a eee eS 
Maine in, ee ery CR Ge da ry oe 
Md. ree e ems fe eee ees aes a> ee ee 
Mass. e* es ee Taree or, ses ae ye eS 
Mich. 6 6 td 3 Grand Rapids 2; Newago 1 
Minn. 1 2 Minneapolis 
Miss. rs Pia ee eee ee 
Mo. 2 3 Kansas City 1; St. Louis 2 
Mont. ee ee ee ee RE Beer 
Nebr. 6 1 Omaha 
Nev. 3 Soe le Capes ee eteneennoene 
N. H. 3 . 1 os dN geese as sar al 
N. J. = ae os 2 Elizabeth 1; Jersey City 1 
N. Mex. 1 ea és Re ecu Vins tre ee ae eee 
Oe 11 5 “ 17 Rochester 4; Schenectady 
2; Buffalo 1; Geneva 2; 
New York City 8 
m. hn 2 2 Charlotte 
N. Dak. 1 Pee eee Cee 
Ohio 3 8 Cleveland 4; Dayton 1; 
Cincinnati 3 
Okla. - 5 Tulsa 
Oreg. 2 5 Portland 
Pa. l 3 Erie 2; Philadelphia 1 
a) hs 2 Providence 
- ie 1 ee we os ecw nae ees 
S. Dax. 1 1 52% Fv cig COS oe ad, drei ee eines 
Tenn. os Po shy 2 Chattanooga 1; Memphis 1 
Tex. l ci ] § Austin 
Utah ~ a os So AW Gon hee see eas 6 
Vt. 5 i Fa ery tern ie ey 
Va. 2 Sa Ae ret le? i a wig one tore tone a aim aaapee 
Wash. 2 ae a eee ce er ee eT 
ws We 2 si tat. WN cd ares eeu ate ce 
Wis. eee ee oe oe ame eet Pence 
EP eens aeen eter etre te 
Total 
Publi- — - — 
cations 85 Q* ix* liz 
ent | ee OO ie) gy Sean emt ees gp heners 
| ee re ee ee ee 
U.S. ws ag Jel | ee Caialn Cal emiaee ees 
Total 32 States 46 Cities 


* These figures already included in States total of 85. 
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Ala, 
Ariz. 
Ark. 
Calif. 
Colo. 
Conn. 
Del. 
D.C. 
Fla. 
Ga. 
Idaho 
Ill. 
Ind. 
lowa 
Kans. 
Ky. 
La. 
Maine 
Md. 
Mass. 
Mich. 
Minn. 
Miss. 
Mo. 
Mont. 


Nebr. 


Nev. 
N. H. 


ea 
B4.. 
S. Dak. 
Tenn. 


Tex. 
Utah 
Vt. 
Va. 


Wash. 
W. Va. 
Wis. 
Wyo. 
Australia 
Canada 


ul. S. 


Subtotal 
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TABLE II 
CURRICULUM SUGGESTIONS From Non ScHoor Sources 


Professional Groups 


or Institutions Lay Groups 
edn ll S46) > ede eeaeenh eee 2 Redwood Reg. Cons. Council 
2 Colo. St. Coll. Ed.., Greeley YY ere ey ee Se 
sgl wen 5 4 ana ] Gtr. Hartford Counc. Econ. Ed 
2 SO Ge yO re ee 
1 Cons. Wkshop W. Md. Coll, «_— 2 cece cece rvenees 
1 Coop. Exten. Mich. State Coll,  =« -- tee 
=e SS eR eae ae ; Mont. Cons. Council 
1 Wkshop Gt. Plns. Cons. Ed. io «O01 ip aeianeewarwneneae 
Comm. 
i ass ae l N. H. Aud. Soc. Gdn. Clubs & 
St. Bd. Ed. 
1 Rutgers Univ, Press, V. T. vn >) eehienss enh 
Crowell 
2 NYS Ed. Dept., Cornell Univ. , phe kate fines 
“at De eee eee Ee l N. C. Wildlife Resources Com 
mission 
1 State Div. Geol. Surv. l O. Forestry Assn 
Rue ac aia 3 I. Walton League 2; N. W. 
Reg. Counc. 1 
1 Sci. Div. St. Tch. Coll. Califor- ss EP ery ee 
nia, Pa 
1 Curr. Wkshp. No. St. Tch. Coll. 
1 Conf. Sci. Cons. Mid-Tenn St. 
Coll. 
1 SW Tex. St. Tch. Coll. 
MRE Ye 1 tee l Vt. Assn. Soil Cons. Supervision 
son a aflleomthe Kes sk aeuatlane Woe nla l Res. Use Counc. & Va St. Ed. 
Dept. 
1 Sch. Ed. St. Coll. Wash. o. 
1 Coll. Ed., Univ. Wyo. oy ene) yr yy Tt ty 
(oiler Re a eOrr a we ees l Aust. Counc. Ed. Rep. 
So” ee ee Ripe ae 6.0 4:0 l Aud. Soc. Canada 
5 U. S. Soil Cons. Sve. 2 Natl. Assn. Soil Cons. Dists. 
22 Total 38 Subtotal 16 





296 ScIENCE EDUCATION [Vor. 43, No. 4 


TABLE III 

In WHAT GRADES IS CONSERVATION TAUGHT? 
Grades K I II Ill IV V Va Re ORE | 6OCOE x XI XI 
Ariz. re = ee 1 *: os i a 1 
Ark. — sm 1 Se a ie 
Calif. 3 ms ‘fe be 4 1 
Colo. = 1 1 1 2 | 
Conn. 
Del. 
Fla. i - és fs - Bs 1 ; bc “A rts be, 1 
Ga. a - és “- ? 1 l 
Idaho 
Ind. * ud Ze es 7 ea 1 1 3 1 
Iowa - 5% ea we a my at “ l 
Kans. a7 5s ce ie € ic nf a l 
LA. ve a = a ms wie m Ae 1 
Maine 
Md. 
Mass. ‘ é. e* eo ee 
Mich. a e- <s ee | ty = iF = - oe ae én 
Minn. a7 7. = S ; & a 1 1 se ~~ ey | 
Miss. ‘p ; *: re - i ie - 
Mo. i a ms Bs Fe os 1 1 
Mont. 
Nebr. 
Nev. 
N. Mex. A ; 8 be oi - om i” bas re 
N. Y. ae a ne “! oe 1 1 4 RS 7 
N. Dak. a a4 at a) ve ae #4 me we 1 
Ohio * a “y l 1 es 3 rm | co i os 
Okla. ~ a = e2 | 1 1 ae -~ | vn Fe | 
Oreg. sed Phe .. - - ar #. ca 1 l i : 
Pa. i i= “ “7 Ae 7 a a | ] 
R. I. Ae - se a 7 | , 
S. Dak. ey + aoe See oe 7 si 6 1 


Tenn. 


— i Ot 
N- 
: + 
+ 
_ 


N- 


m ww hy- 


1 
bo 
pms « 
—_ 


N° 


Australia 
Canada 


U.S. 


wb: 
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TABLE IV 
Is CONSERVATION TAUGHT IN ELEMENTARY oR HIGH SCHOOL? 
High Senior Junior 
Elementary School 3oth HS, H.S. Intermediate Primary 
Ala. bts a 2 “a pa i ae 
Ariz. 3 “ aa a 6: l ] 
Ark. 2 1 r a ee = ce 
Calif. 18 11 5 2 3 ] 1 
Colo. ev. cs =F 2 2 
Conn. 1 1 1 1 1 
Del. 
D.C. a ‘0 
Fla. l 1 ae 
Ga. a e 1 
Idaho 74 1 
Ill. 1 4 ; 
Ind. l 5 2 2 
Iowa 3 
Kans. 2 ri 
Ky. 5 1 a 3 2 
La. 1 2 3 1 ] 
Maine - a a a te ; 
Md. + és 2 si l l 
Mass. oa ns 
Mich. 2 l 7 
Minn. 2 l l 
Miss. * + 
Mo. 7 ] a 
Mont. 3 2 : 
Nebr. 5 2 l 1 
Nev. 1 - 1 
, N. H. 1 | 1 : 
; N., J. 1 2 l 
: N. Mex. “ l - 
} N. Y. s 19 3 4 
i N. C. 2 l 
e N. Dak. - 1 a int l 
e Ohio 6 4 l 2 l l 
Okla. 3 2 = l 2 
Oreg. “s 5 5 ] 
Pa. 6 3 1 l ) 
me. 1. 2 ws . l 
- <. es - 1 
S. Dak. l + 
Tenn. 1 . 1 
Tex. 2 3 3 2 l 
Utah l . 
Vt. l I 
Va. | ba 2 l 
Wash. 1 1 1 1 
W. Va. os 2 
Wis. 2 l 4 
Wyo. ] 
Australia l 
Canada l se 7 s t te 
u's. 3 l 2 a l l - 
111 72 61 8 21 16 14 


Note: Elementary may mean K-6, K-8, 1-6, 1-8. 
Secondary may mean Jr. & Sr. H.S. Gr. 7-12, 9-12, or old 8-4 plan vs. 6-3-3. 
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1936- 
1946 1947 1948 
Ala. 

Ariz. 

Ark. : sa ie a 
Calif. 2 1 1 4 
Colo. 

Conn. 

Del. 

oN ie 

Fla. 

Ga. 

Idaho 

Ill. - ie 

Ind. a ] 


- 


lowa 4 - ut 2 
Kans. 
Ky. 


La. | 

Maine 

Md. 

Mass. 

Mich. 

Minn. 

Miss. - 

Mo. 1 

Mont. ~ ay" a Rts 
Nebr. ] we RE 1 
Nev. x - ae | 
i. 2a 

se 

Mex. ae 

Y. zZ 

. Dak. ae ei 1 

Ohio 
Okla. 


Z2LZZAZA4Z 


tr 
—_ 


a 
S. Dak. 
Tenn. 


Tex. a l i l 


Australia 

Canada ee 
U. S. 1 
Mode 


Mean=19.1. 


SCIENCE 


1949 


ie yee 
49, 
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TABLE V 


YEAR OF PUBLICATION 


1950 1951 1952 

1 

eae tap 
Z 


- 


, ey 
a oy 2 
7 15 19 
Median—124 


1953 


Ds 


1954 


l 


- 


uw. 


pms 


— mm DK) - 


uN. 


w 


co: 


1955 


hN- 


un. u- N- 


Ww: 


[ VoL. 


2 
2 
7 
I 


N- 


— ee D> 


49 


43, 
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TABLE VI 


(LENGTH) oF PUBLICATIONS ANALYZED 


PAGES 
50- 70 90 110 130 150 170 190 
69 89 109 129 149 169 189 209 
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1 
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TABLE VIII 
AMOUNT OF CONSERVATION IN CURRICULUMS 
Pages (entries) on Conservation 
10 11-20 21-30 30-40 40-50 50-100 100-150 150-200 250-500 
Ala. 2 
Ariz. 2 
Ark. l 
Calif. 1 
Colo. 1 
Conn. 2 
Del. 
DC: 7%: * 
Fla. 1 1 
Ga. 6 es i ah ks Le 
Idaho = “e i Se aia 1 
Ill. 5 Ee we 0 re + = Si in 
Ind. 2 2 l a a 2 ii -“ 1 
l 
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_ 
bho 
4 
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Kans. oP ee me ~ ‘me a is 
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Md. l A x - “i K 1 
Mass. aad ot 
Mich. 4 3 
Minn. 
Miss. 
Mo. 
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Nebr. oe “ 
Nev. =A at 1 eg ws _ 2 
N. H. Js Le y sri ca 2 
nN. F. 1 va 2 
N. Mex. oe oe 4 : 7 1 ee 
i 2 17 2 l 1 -- 2 3 
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TABLE IX 


Per Cent or CONSERVATION IN CURRICULUMS FOR SCIENCE, 


SoctAL STuDIES OR THE ToTAL ScHoot PROGRAM 
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TABLE X 
PUBLICATIONS WHOLLY ON CONSERVATION 


Both State Ed. or 
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TABLE XI 


WHERE IN THE PRESENT CurRICULUM Do WE FIND CONSERVATION ? 
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TABLE XIll 


ELEMENTARY SCIENCE TEXT ANALYSIS MATERIAL ON CONSERVATION 





Grade Renewable Resources Non-Renewable Human Resources 
0 8 
= on vu 
o Ss L 
» ¥ S 
oe x 
Per Cent Per Cent 
3(192) .016 
5(192) .026 
Sub-Total 8 (384) .021 
IV 24(255) “094 12( 264) 045 ss 
5 (264) .019 is fe 16(224) .071 
16 (224) .071 
7 (320) .022 
Sub-Total 52(1063) .049 = 4 16(224) .071 
* ate 18(287) 063 9(287) 031 3(288) 010 
10(288) .035 2(264) .008 Pe “= 
6(346) 017 m= 2} 12(264) .045 
9 (238) 038 
1(352) .003 
15 (264) .057 
6(256) .023 
Sub-Total 65 (2031) 032 11(551) 020 15(552) 027 
VI 30(352) 085 fe a 2(352) 006 
11(318) .035 aa we 2(318) .006 
8(378) .021 ~ ja 2 (288) .007 
23 (288 ) .080 at = 1(352) .003 
30 (352) .085 ~ a 10(380) .026 
4(304) .013 4(380) .001 12(380) .032 
Sub-Total 106 (2375) 005 4(380) .001 29 (2070) .014 
— 1 (380) 003 
Sub-Total 1(380) .003 
VIII 4(446) .009 
Sub-Total 4(446) .009 
Grand Total 235 (6299) .040 28 (1575) 018 60 (2906 ) .021 


2 


Nore: Figures in parentheses = total text pages, e.g., 3 (192) = 3 pages on Conservation in 192 page 


text. 
QUESTIONNAIRE SUBMITTED TO CONSERVATION EXPERTS 
Conservation Foundation Nationwide Curriculum Analysis 1956-1958 
Kindergarten-Grade 12 
Circle one 1. Which source is most apt to develop conservation materials ? 
letter a. State education and/or conservation department. ................... 24 
b. The curriculum divisions of the 100 major cities. .................... 3 
Circle one 2. Are conservation education suggestions from private organizations and other 
letter non-school sources apt to be: 
a. Generally consistent with aims, content and method of publications from 
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CONSERVATION EDUCATION 


. Is conservation most apt to be taught in: 


a. Elementary School. 
b. High School. 
c. Both. 


Is conservation most apt to be taught in: | i - \ 4 
a. Elementary—I, II, III, IV, V, VI. 
b. Secondary— [VJ], | VIII. | IX. 

> 1. . 2 


j 
- 


| a> 
to 
“A 


What period has provided the greatest amount of conservation education 
material from all sources? 
a. Prior to 1940. 
EL. GU ads cacecuc cheese sha vd evuecscs 
c. 1950 to present. 


Are conservation publications most apt to be: 
a. under 15 pps. 
b. 30-50 pps. 
c. 70-90 pps. 


\re conservation education materials apt to be: 


a. Volume: lunder 50 pps. 22 | over 50 pps. 3 
b. Format: |printed 17 | mimeo 3 | offset. 4 
c. Size: 6x9 11 | 8x10 11 12x 16 1 


. Does conservation in general or special (science, social studies, etc.) cur 


riculums cover : 
a. less than 10 pages. 
b. less than 20 pages. 
c. less than 40 pages. 


.In most published curriculums, what % of the total publication do you think 


is devoted to conservation : 


ir aaa a 5 o's acid sg lee bets 0 
ip IN ged wivcmeccncccsns 
Sos ok cannes eb es a0 
10. Curriculum publications devoted wholly to conservation are most apt to 
come from: 
CE caida nies sebaene 
Me gn Eee 
I I Oo ea Dhekcebeseadaicas su uewe's 
11. Do you find conservation taught most frequently as: 
i, hs ns uke ae Chwirale vee Div saies 
ie as cs leo ks oc pene eh vad 
c. through social studies. ...... 
d. integrated into all subjects. ........ 
12. In conservation education, which resource gets the most attention. Which 
aspect of each resource : 
a. Renewable Resources —soil, water, plants, animals. 
b. Non-Renewable Resources —metals, minerals, fossil fuels. 
c. Human Resources —health, safety, recreation, guidance 
planning. 
a—Renewable 19 | b—Non-Renewable 1 | c—Human 
BOR ie Sans ee I hte ck wis 2 Health 
Water ..... + Minerals ........ 4 Safety 
Pints -....5 4 Fossil Fuels ..... 8 Recreation 
Animals .... 3 Guidance 


Planning 


17 
10 


10 
ll 


14 


1 


+ thr 








WHAT DO OUR SCHOOLS MEAN BY “CONSERVATION 
EDUCATION’’? * 
Martua E. MUNZER 
The Conservation Foundation, 30 East 40th Street, New York, New York 


. Conservation Foundation, through 
its Education Division, is committed to 
improving the quality of public and private 
education conservation and resource use. 
To this end it has instituted a long-term 
multi-phased plan of research to find out: 

1. What is being taught 

2. How it is being taught 

3. How well it is being taught, and 

4. How it can be taught more effectively 

For the past two years we f have been 
engaged in the first phase of this study, 
namely finding out what schools believe they 
are teaching about conservation. To do this 
we undertook three tasks: 

(a) A nationwide survey of curriculums (kin- 
dergarten through grade 12) 

(b) A questionnaire to secondary school sci- 
ence and social study teachers 

(c) An examination of leading textbooks in 
science and social studies on the elementary, 
junior and senior high school levels. 


CONSERVATION IN THE SCHOOLS 
A Curriculum Analysis 


Curriculums, 128 in number, from all 
parts of the country, were examined. They 
came from State Education and Conserva- 
tion Departments, from the largest of the 
nation’s cities, and in some few instances 
from county schools, teachers’ workshops, 
and private groups interested in conserva- 
tion. 

Conservation categories and sub-topics 
were not predetermined and the data 
tailored to fit. Rather, a consensus was 
arrived at as categories commonly listed in 

* Paper presented at the 32nd Annual Meeting 
of the National Association for Research in 
Science Teaching, Hotel Dennis, Atlantic City, 
New Jersey, February 19, 1959. 

+Dr. Paul Braudwein, Director, Education 
Division; George Brewer, Vice President; Betty 
Hone and Martha Munzer, Research Assistants. 


the materials analyzed, were allowed to 
emerge. 

Renewable Resources received about 84 
per cent of the consideration given to con- 
servation. The traditional subdivisions of 
these resources, Soil, Water, Forests, Wild- 
life, were clearly evident. The sub-divisions 
of Non-Renewable Resources, minerals, 
fuels, etc., were quite generally recognized 
but frequently not separated out in the 
scant treatment typically afforded this 
category of resources. 

Human Resources comprised the third 
category. In this case it was most difficult 
to arrive at sub-heads because of the diver- 
gence of view in the minds of curriculum- 
makers as to what to include. The only 
relatively clear sub-titles, other than general 
attitudes, were found to be, in order of 
frequency : Health and Safety ; Welfare and 
Education; Vocational Guidance and the 
Gifted; Recreation; Community Resources 
and Planning. In other words, there seems 
to be a confusing lack of agreement as to 
what precisely is meant by “Human 
Resources” in the context of conservation 
education. We shall come back to this 
matter later in this report when we have 
examined other parts of the picture. 

Where Is Conservation Taught? About 
half the publications examined specify grade 
level or levels at which conservation mate- 
rial might be taught. Analysis of these 
specifications showed conservation taught 
most often in grades 6 to 9. These findings 
do not show where conservation should be 
taught but only where it is taught according 
to curriculums. 

As for subject areas, conservation mate- 
rial appears to fall most generally into the 
accepted concepts of science and social 
attitudes. It occurs nearly twice as often 
in science as in the social studies curriculum. 
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However, there is considerable overlapping 
and spilling over into other curriculum 
areas. This might imply that curriculum 
planners believe that conservation should 
pervade the entire curriculum. On the other 
hand, a percentage analysis showed that 
nearly half of the 128 publications examined 
devote less than half of one per cent to 
conservation per se, that is, material listed 
“Natural Resources,” 
and other synonyms. One cannot escape the 
conclusion that conservation education, 
being everybody’s business, may turn out to 
be nobody’s. The behavior of the great 
American public in regard to its natural 
resources leads us to the conclusion that 


as ““Conservation”’ or 


little conservation /earning has taken place. 
Why? Why not? 

As one examines the data from the 
curriculum study, this question arises : Why 
is it that conservation appears to play so 
insignificant a role in education? Could one 
of the reasons be in our commonly held 
beliefs as to what is involved by the term 
“Conservation”? Without question our 
data shows that the average notion of con- 
servation is tied to renewable resources. 
The typical exposition of these resources 
(with emphasis on such matters as contour 
plowing) is more appropriate for country 
than for city children. Yet nearly 70 per 
cent of our present population live in cities 
and suburbs. From our study we believe 
that the real nub of the problem is to 
develop a kind of conservation thinking 
and teaching which will enable urban chil- 
dren to see that they, too, have a stake and 
a responsibility in the conservation of our 
natural resources. 


CONSERVATION IN INSTRUCTIONAL 
MATERIALS 


Elementary School Texts 


A statistical analysis was made of items 
indexed under conservation in the nine 
published sets of elementary science text 
series. Our data shows, as does the analysis 
of curriculum, an overwhelming emphasis 
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on renewable resources; about four times 
as much as for non-renewable resources, 
and about three times as much as for human 
resources. Whereas the curriculums include 
conservation starting in the first grade, the 
elementary science texts contained no 
references to conservation per se before the 
third grade. The texts show increasing 
attention to conservation starting with the 
fourth grade, reaching highest incidence in 
the sixth grade. 

The text interpretations of human 
resources appear to us broader than in the 
curriculums. There seem to be more imag- 
inative examples of applications of conserva- 
tion to everyday living. The recreational 
aspects of conservation are mentioned, but 
the text writers also call attention to the 
human resources aspect of conservation 
under such headings as the following: 

People as Planners 

Conservation Goes Further 

Conservation of Wastes 

Conservation at Home 

Wise Use of Materials 
The difference may stem from the fact that 
curriculums are often written in outline 
form representing compromises in point of 
view of many contributors. Whereas texts 
represent the philosophy of individual 
authors who may have more freedom for 
creative writing than the average curric- 
ulum writer. 


Secondary School Science Texts 

An analysis was made of conservation in 
three leading texts for each of the following 
high school courses: general science, biol- 
ogy, chemistry, and physics. The texts for 
each subject were from a variety of authors 
All had been published 
since 1950,—most of them revised in the 


and publishers. 


mid-fifties. As in the curriculum analysis, 
the amount of space devoted to conservation 
was regarded as an objective measure and 
served as basis for comparison. Again, the 
categories and sub-categories of natural 
resources were not predetermined but 


allowed to emerge. We found, for instance, 
that textbooks for the upper high school, 
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notably those in physics, used the term 
Vth tht Ch Sh 0 Unum rd F 


“conservation” infrequently and then only 


Sr. H.S. 


under “conservation of matter, or energy or 
matter-energy.” It was necessary, there- 
fore, to set up some of our own categories 


H.S. 


of fe fe fe 4- ST Sn 4- 


by analogy. This we did by matching topics 


Curriculum Survey 


covered in the upper high school texts with 
those same topics labelled “conservation” in 
elementary grade texts. 


ee ° . Sr Sr oS 


Physics 


Some Observations 


Our study of high school texts (see 
chart) revealed that conservation topics 


4d 4 4 +- ot 4- 77) 


“as such” appeared frequently in general 


Chemistry 


science and biology. All the books examined 
in these two subjects contained special con- 
servation units. These units it was noted, 


of fe +f +f Sr Mn a 4— 1 


Textbook Survey 


iology 


were usually placed at the very end of the 
hook. The textbook writers must have 


RB 
> 


SCIENCE * 


believed that conservation concepts should 
be drawn together and summarized. One 


mci. 


a “Ie a As 4— 4- 
wonders, however, what happens to that 


oe 


ScHoo! 
Gen. 


last” chapter at the end of a crowded year. 
In the chemistry texts there was far less 
mention of conservation as such. Never- 


FINDINGS 


OF 


Ye con theless, the chemical and physical properties 


Physics 


and behavior of our resources were dealt 
with, but all too seldom in the context of 
resource-use. 


IN SECONDARY 


SUMMARY 


“Trial Run” 


In the physics texts, it was even harder : 
to find conservation topics as such. How- 


Chemistry 


CONSERVATION 


ever, conservation was present by indirec- 
tion in the discussion of energy sources, 


logy 


both old and new. It was there, too, by 
implication, in the study of replacements 
of outmoded materials by new products of 
man’s invention (transistors in place of 






not enough evidence 
evidence not gathered 


Questionnaire to Teachers 


Gen. Sci. 


vacuum tubes, for instance). 

A careful scrutiny of texts at all high 
school levels brought to light the fact that 
their authors view the scope of conservation 


§ indicates topic is covered to a minor degree. 
. indicates topic is barely covered or omitted altogether. 


o & 

— c o 
ps ° = 8 to be renewable resources,—soil, water, 
. a g g . oe plant and animal life, and to a minor extent 
2 h b= S-A Bese > non-renewable resources,—minerals and 
3 e2eegs2 8285 = certain energy sources. Some were thinking 
x ga [2 . Ps § 5 of inexhaustible resources as part of the 
. oe 2 - ee ~ Set oes resource-use picture. Use of solar furnaces 
Pee eevese ~ es ae a and batteries, mining the sea for food and 
s =e > ” & ” 23 Oe Ss. minerals, problems of air pollution,—these 
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were beginning to find their way into the 
texts. 

Had we now taken into account all of our 
natural resources, aside from man himself ? 
What about newly discovered resources and 
those still awaiting discovery? What, for 
example, of the possibilities inherent in the 
harnessing of atomic energy by fusion, 
the hydrogen to be drawn from the waters 
of the sea? Wouldn't the perfecting of this 
discovery drastically alter our energy 
resource outlook ? 

This change in the focus of our thinking 
forced us to re-examine the textbooks in 
order to find out if and how they covered 
this added category of new and to-be-dis- 
covered resources. We found that text- 
books took account of the newer discoveries 
of science though of necessity they were 
unable to keep abreast of latest develop- 
ments. The books also pointed out to some 
extent the role of research in the develop- 
ment of still unknown products. but this 
material was not labelled “conservation.” 
These new and future discoveries were not 
earmarked “resources,” and connections 
between them and our present resources 
were not, in general, drawn. 

Perhaps some day the non-renewable, 
inexhaustible, new and _ to-be-discovered 
resources will receive proper emphasis in 
company with the traditional renewable 
resources, (soil, water, plants, animals). 
When this happens, authors of science texts 
(particularly in the “hard” or physical sci- 
ences) may come to the conclusion that 
conservation is very much their territory. 
What is already in the texts by implication 
may then be spelled out more clearly and 
set in the framework of our total resource 
picture. 


Secondary School Social Studies Texts 


A parallel study was made of conserva- 
tion in secondary school social studies texts 
by examining three widely used volumes in 
each subject. We shall omit details of this 
study and say only that renewable resources 
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again take first place in the area of con- 
servation. The non-renewable resources 
are included throughout the texts, but to a 
minor degree. The other two categories of 
natural resources, the inexhaustibles and 
the new and to-be-discovered ones, are 
included in most texts but are not labelled 
or identified as conservation. 

In the history, civics and “Problems of 
Democracy” books, great stress is laid on 
civic responsibility in regard to resource 
use. There is no question that the texts are 
eloquent, but has behavior been changed ? 
Do students “learn,” and what is more 
significant, do they practice this sense of 
responsibility? The answer is not to be 
found in the textbooks. 


CONSERVATION—AS TEACHERS VIEW I 
A Questionnaire Study 


One-page fact sheets were sent to 200 
secondary school science and social studies 
teachers. These fact sheets (different for 
the science and the social studies) were 
further differentiated by using a “split 
ballot” technique (Forms A and B). This 
device provided us with a more comprehen- 
sive sampling without lengthening the 
questionnaire. 

The questionnaire was designed to collect 
data on the resource areas covered by 
teachers. Information was sought, too, on 
the inclusion of certain resource problems 
in the classroom. 

The high percentage of checked replies 
in this “trial run” (151 out of 200) may be 
attributable to the selection of teachers, half 
of whom were involved in the Conservation 
and Resource-Use-Project of the Joint 
Council on Economic Education. 

Analysis of replies to our teacher ques- 
tionnaire showed that science teachers 
believed they were teaching about all of the 
categories of resources (though we had not 
listed them as such). There were varying 
degrees of emphasis on specific resources, 
depending on the particular subject. Social 
studies teachers, too, indicated they were 
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dealing with problems of all the resources 
at one or another level of junior and senior 
high school. 

The questionnaire was further designed to 
yield information as to where in the 
curriculum, both subject and grade level- 
wise, the designated topics were generally 
taught. The science questionnaire was 
constructed on the assumption that general 
science is taught on the junior high school 
level, followed by biology, chemistry and 
physics in the upper high school. 

The questionnaire in addition to gaining 
information on topics taught, and the grade 
level of teaching, sought also to ascertain 
the procedures used by teachers in their 


work in conservation. 


The Results 


A study of the summary of questionnaire 
returns reveals the following pattern: 


I Topics Taught 
Science 
These teachers indicate that they are 
teaching about all the resources. 
Renewables are taught mainly in general 
science and biology 
Non-Renewables are covered mainly in 
general science and chemistry. 
Inexhaustibles in general science, biology 
and chemistry. (The sun, in physics). 
New and To-be-Discovered Resources, 
somewhat in general science and much in 
chemistry. 
II Procedures Used 
The procedures used by teachers of both 
science and social studies are listed below in 
order of frequency. 
(1) Discussion and recitation 
(1-2) Lectures, teacher talks, demonstra- 
tions 
(2-3) Laboratory work in science 
(2-3) Films 
(3-4) Film strips 
(4) Student Projects 
(Rarely, but in many instances not at all 
Field trips, actual land care, science clubs, 
resource people, outside speakers. ) 


Some Observations 


It is evident from this questionnaire that 
these particular teachers are dealing in the 
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classroom with resources of all kinds, and 
with problems involved in regard to these 
resources. 

Does all this teaching have any direct 
relationship to the present and immediate 
environment of the students taught? Is 
conservation taught more in the abstract 
than the real? 

When we examine “Procedures Used,” 
we notice the secondary place of laboratory 
work in the teaching of science, the paucity 
of student projects, the scarcity or total 
lack of field trips or of experience in actual 
land-care. 

The questionnaire findings seem to 
indicate that these teachers believe conserva- 
tion education to be important. They teach 
it at all levels in the sciences and social 
studies. It may not be labelled ‘“Conserva- 
tion,” but it is there. Just how effectively 
it is being taught, just how much of what is 
supposedly taught gets into attitudes and 
behavior—these are issues that await 
further questioning, observation and testing. 


COMPARISON OF FINDINGS IN CURRICULUM 
STUDY, TEXTBOOK STUDY AND 
TEACHERS QUESTION NAIRE 


In Science 


The curriculum study reveals unmis- 
takably that conservation is more fully 
developed at the junior high school level 
than at the senior. Textbooks follow the 
same pattern, with specific conservation 
units in both general science and biology. 
There is a lessening of conservation linkage 
in chemistry and hardly any in physics. 
The teacher questionnaire returns indicate 
the same general trends. Conservation is 
thought of as applying to the renewable 
resources, the non-renewables (to a far 


smaller extent), and to a category labelled 


” 


“human resources,” of which we shall say 
more presently. 
When, however, we examine topics deal- 


ing with our natural resources (not nec- 





a ae te coal 





WPS oma Poe Fe 


oe hae 





Octoser, 1959] 


essarily labelled or linked with “conserva- 

tion” or ‘“‘resource-use”) we find a wide 

coverage in all the sciences. Here is a 

summary of the findings of our three 

studies : 

Resource Topics and Where They Are Taught 
(brackets indicate a minor treatment of the 
topic) 

Renewable Resources 
Soil—general science, biology, (chemistry) 
Water—general science, biology, chemistry 

(physics ) 
Plants—general science, biology, (chemistry) 
Animals—general science, biology, (chemistry ) 

Non-Renewable Resources 
Minerals—general science, (biology), chemistry 
Fossil Fuels—general science, (biology), chem- 

istry, (physics) 
New Energy Sources—general science, (biol- 
ogy), chemistry, physics 

Inexhaustible Resources 
Sun—general science, biology, (chemistry), 

physics 
Ocean—general science, (biology), chemistry 
Air—general science, biology, chemistry, (phys- 
ics ) 

New and To-Be-Discovered Resources 

General science, (biology), chemistry, (physics ) 


What About the “Conservation of Human 
Resources?” 


In some of the science textbooks we find 
units such as “Human Conservation 
through Efforts to Maintain Health.” In 
social studies, units are found with titles 
like “Conservation of Human Life” or “Our 
Human and Natural Resources.” 

Certainly, natural resources have no 
meaning at all except in relation to human 
beings. The avowed and, we hope, genuine 
goal of our efforts is the utilization of 
resources for a more abundant life for all 
people. But do we not confuse the issue 
when we lump this vague, amorphous 
category of “human resources” (including 
as it does health, education and welfare) 
with the conservation of natural resources ? 

Does it make sense for conservation to 
spread itself so thin that it covers not only 
the waterfront but all facets of human 
living? By encompassing everything, one 
focuses on nothing. 

Our study has led us to the belief that 
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human resources, or human beings, to be 
more precise, enter the field of conservation 
in their relations as resource discoverers, 
developers, managers, users, consumers and 
conservers. All other activities of man, 
important as they are, seem to us to lie out- 
side the scope of conservation. We believe 
that an acceptance of this idea will clarify, 
simplify and provide a reasonable frame- 
work within which conservation education 
may become increasingly effective. 


A Tentative Conclusion 


The more we examine the evidence and 
think about it, the more we feel that a 
fundamental difficulty in conservation ed- 
ucation is the lack of a_ well-rounded, 
modern view of our resources. How can we 
deal effectively with resource problems 
unless we take into account all of our 
resources ? How can we teach conservation, 
without a clear view of its scope? 

In pursuance of this idea we drew up a 
tentative inventory of our resources, both 
material and energy-wise. 


Renewable Resources 
Those that can be replenished when properly 
managed. 
Materials: Soil, water, plants, animals, land, air 
for scenery and recreation. 
Energy: Water power, wood as fuel, animal 
power. 
Non-Renewable Resources 
Those that are gone when used. 
Materials: Minerals, ores, rocks, land in natural 
condition—space. 
Energy: Fossil fuels (coal, oil, gas), atomic 
energy (fission). 
Inexhaustible Resources 
Those that are at present so abundant they 
seem limitless. 
Materials: Sun, ocean, certain rocks 
Energy: Solar, wind, tides, temperature 
differentials, atomic energy (fusion). 
New and To-Be-Discovered Resources 
Those depending on the brains and skill of 
specially trained people for discovery and 
development. 
Materials and Energy may be drawn from any 
of the other three categories of resources. 


Our Work Cut Out for Us 


Here they are—the world’s natural re- 
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those known and those still to be 
Will they see us through? 
Will the generations to come have a chance? 





sources 
discovered. 


The answers to these questions would seem 
to rest largely on these factors: 

1. How wisely our present resources are 
managed and utilized. 

2. How wisely training is provided for 
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those upon whose brains and skill the new 
and to-be-discovered resources depend. 

3. How wisely the community (govern- 
ment, groups, individuals) support efforts 
1 and 2. 

We educators seem to have our work cut 
out for us, and we’re beginning to know 
what it is. 


CURRICULUM-MAKERS’ EMPHASES IN ELEMENTARY- 
SCHOOL SCIENCE 1940-1952 


M. Ira DuBINns 


State University College of Education, Oneonta, New York 


pee material in this paper is a portion of 
the author’s doctoral dissertation “Cur- 
rent Practices in Elementary-School Sci- 
ence with Reference to Courses of Study 
Published from 1940 to 1952, and the 
Extent of Activities Undertaken for the 
Improvement of Instruction.” This study 
was made under the direction of Dr. John 
G. Read of the Boston University School 
of Education. 

One of the purposes of the study was to 
determine the content of several courses 
of study in elementary-school science pub- 
lished from 1940 to 1952 with respect to 
subject matter by topics and grade level, 
science principles present by grade level, 
objectives of instruction, audio-visual aids, 
evaluation, pupil and teacher references, 
and organization of the courses of study. 
Another purpose was to make available 
to the curriculum maker, the administrator, 
the textbook writer, the test builder, the 
teacher, and others, a source of information 
concerning the present practices in instruc- 
tion in elementary science in many of the 
schools of the United States. 

In this investigation a course of study is 
defined as curriculum material for at least 
six grades. A grade-course of study is 
defined as curriculum material for one 
subject-matter field for one grade. The 


elementary school in this study is considered 
as the Kindergarten and grades one through 
six. 


NEED FOR THE STUDY 


No studies similar to this were en- 
countered in the literature. Fragmentary 
studies similar to portions of the study have 
been made. Of those dealing with courses 
of study Gilbert? in 1943 analyzed 30 
courses of study for topics. Bruner? and 
his associates at Columbia from 1936 to 
1941 analyzed courses of study for all 
subjects from grades four through twelve, 
but the analysis was only for topics. 


PROCEDURE 


A list of courses of study in elementary 
science was compiled by searching the 
literature, the card index files of several 
libraries of schools of education, by con- 
tacting science educators, and by submitting 
inquiry forms to cities and towns of a 


1 Alice Gilbert, “Science Content in the Ele- 
mentary School,” School, Science and Mathe- 
matics (November, 1943), 43 :769-73. 

2 Herbert B. Bruner, (Chairman), What Our 
Schools Are Teaching, Bureau of Publications, 
Teachers College, Columbia University, New 
York, 1941. 
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stratified random sample in the United 
States. Twenty-nine courses of study made 
up of 163 grade-courses of study were 
obtained. General courses of study, those 
consisting of subjects besides science, were 
not utilized. 


ANALYSIS FOR TOPICS 


To facilitate the analysis of the courses 
of study for topics, the subject matter was 
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classified into the following areas and sub- 


areas: 


At the same time that the topics were 
assigned to the various sub-areas they were 
further separated into major and minor 
topics. The major topics included solitary, 
simple, and complex. The minor topics 
were made up of simple and complex topics. 
The simple minor topic is the simplest 


topic. It is the one topic which is not sub- 


TABLE ! 


AREAS AND SUB-AREAS 


Area and Sub-area 


Designator Name of Area and Sub-area 
(1) (2) 
Area I Tue EArtH 
Sub-area A. Air 
B. Water 
Sa Composition of the Earth 
D. Forces Changing the Earth’s Surface 
E. History of the Earth 
F. Weather 
Area II Tue HEAVENS 
Sub-area A. Relation of the Earth to the Moon and Sun 
B. The Solar System 
.. Stars and Galaxies 
D. Comets, Meteors, and Meteorites 
Area III ENERGY 
Sub-area A Atomic and Molecular Forces 
B. Chemical Energy 
ons Magnetism 
D Electricity 
E. Gravity 
7 Heat 
G. Light 
H. Sound 
Area IV Livinc THINGS 
Sub-area A. Classification 
B. Distribution of Plants and Animals 
c. Needs 
D. How Plants and Animals Obtain Food 
E Interdependence, Dependence, and Independenc« 
I Adaptation 
( Reproduction 
| Growth 


7 

{ 

L. Improvement 

J Response to Stimuli 


Area V Man’s Controt or His ENvrRONMEN1 
Sub-area A. Man’s Control Over Living Things 
B. Man’s Use of Earth Products 
A Man’s Use of Energy 
D. Conservation 
E. Health 


F. Safety 
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TABLE II 
Types or Topics 
Name Type 
simple major topic 
simple minor topic 


Composition of the Air 
carbon dioxide 


dust simple minor topic 
nitrogen simple minor topic 
oxygen simple minor topic 
rare gases simple minor topic 
water simple minor topic 


complex major topic 
simple minor topic 
simple minor topic 
complex minor topic 
simple minor topic 
simple minor topic 
simple minor topic 
simple minor topic 


Carbon Dioxide 
amount in air 
balance in nature 
commercial uses 

beverages 

dry ice 

fire extinguishers 
danger of excess 


Water Cycle solitary major topic 


divided into any other topic. The complex 
minor topic is one which is subdivided into 
simple minor topics and is part of a major 
topic. The major topics are the important 
topics and mostly contain minor topics. 
There are three types. The solitary major 
topic stands alone without subdivision into 
further topics. 


consists of simple minor topics. The com- 


The simple major topic 


plex major topic is one which contains one 
or more complex minor topics. 

A checklist of topics classified by areas 
and sub-areas was compiled. Each course 
of study was checked for the presence of 
topics. When topics which did not occur 
on the checklist were found, they were 
added to the list. The following data were 
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recorded for the topics. First, the course 
of study occurrence of major topics. This 
figure indicated how many of the grade- 
courses of study contained the major topic. 
Second, the minor topics total. This number 
indicated the richness of the major topics. 
It told how much detail was given to the 
different major topics. Those topics which 
suggest activities in which children can 
engage are characteristic of rich topics. The 
first number was obtained by a frequency 
count of the presence of the major topic in 
the different grade-courses of study. The 
second number was obtained by a total of 
the frequencies of occurrence of the minor 
topics making up the major topic. A third 
number, called the Total of the major topics, 
was obtained by adding together the first 
two. This indicates the emphasis given to 
the different major topics. An example is 
shown in the following table. 

The course of study occurrence of major 
topics for the simple major topic, Evapora- 
tion of Water, for each grade is given in 
the horizontal column and underlined. In 
grade three the major topic, Evaporation 
of Water, occurred in nine different grade- 
courses of study. In all this major topic 
occurred in 65 different grade-courses of 
study. Each major topic has a special line 
of figures which gives the Minor Topics 
Total for each grade, and the sum of these. 
There is a final row entitled TOTAL which 
gives the sum of the course of study occur- 


TABLE III 


DaTA on Topics 


Grade Occurrence 





Topics K 1 

(1) (2) (3) 
Evaporation of water 7 11 
cooling effect 1 4 
surface 1 3 
temperature + 9 
wind 4 7 
Minor Topics Torar 10 23 


TOTAL 





2 3 4 KMS es. Zz 
(4) (5) (6) (7) (8) (9) 
13 9 9 9 7 65 
3 1 3 4 2 18 
3 2 2 2 1 14 
6 9 7 3 5 43 
7 5 5 2 1 31 
19 17 17 11 9 106 
171 
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rence of the major topic and the Minor 
Topics Total. 

In a similar manner data have been 
compiled for all of the topics. The final 
result, which will be discussed further on, 
is termed “The Subject Matter Content 
Guide.” 


ANALYSIS IN TERMS OF PRINCIPLES 


Principles are declarative sentences of 
major understandings which children will 
acquire in the understanding of topics. 
Understandings when learned lead to new 
behavior. The principles used in this study 
were those determined by Martin Robert- 
son * in 1934 to be suitable for instruction 
in the elementary school. In all 113 science 
principles were used. To facilitate the 
analysis the principles were classified into 
the areas and sub-areas mentioned pre- 
viously. Every grade-course of study in 
elementary science was analyzed for the 
principles in one sub-area before the next 
sub-area was taken up. 


RESULTS AND CONCLUSIONS 


Less than four per cent of the 476 major 
topics reoccurred in over half of the 163 
grade-courses of study. Slightly less than 
one sixth of the major topics reoccurred in 
from 23 to 49 per cent of the grade-courses 
of study. These facts indicate the het- 
erogeneity of the subject-matter content in 
the courses of study in elementary-school 
science. 

Over 450 major topics were found. They 
reveal confusion in what subject matter to 
teach. Science educators are agreed that in 
each of the elementary grades about six 
major topics yearly should be taught. This 
would make a total of 42 for the Kinder- 
garten and the first six grades. 

The emphasis on areas and sub-areas was 
determined by adding the total for each 

3 Martin L. Robertson, “The Selection of Sci- 
ence Principles Suitable as Goals of Instruction 
in the Elementary School,” Science Education, 
XIX (February, 1935), 1-4:XXX (April, 1935), 
65-70. 
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major topic in the areas and sub-areas of 
“The Subject Matter Content Guide” and 
then arranging the areas and sub-areas in 
rank order. The emphasis in rank order 
on areas as determined from all the courses 
of study which were investigated is as 
follows: 

1-The Earth 

2-Living Things 

3-Man’s Control of His Surroundings 

4-Energy 

5-The Heavens 


The emphasis on sub-areas in rank order 
as determined from all the courses of study 
investigated is as follows: 


1—Weather 

2—Adaptation 

3—Relation of the Earth to the Moon and Sun 
4—Water 

5—Health 

6-Composition of the Earth 

7-Growth 

8—Air 

9—-Heat 

10—Man’s Use of Energy 
11—Conservation 

12—Man’s Control over Living Things 
13-Electricity 

14-Light 

15-Forces Changing the Earth’s Surface 
16-Interdependence, Dependence, Independence 
17-Classification of Living Things 
18-How Plants and Animals Obtain Food 
19—-Man’s Use of Earth Products 
20-Stars and Galaxies 

21—Magnetism 

22—Reproduction 

23—Needs of Living Things 

24-Safety 

25-The Solar System 

26-Sound 

27-Distribution of Living Things 
28-History of the Earth 

29-Atomic and Molecular Forces 
30-Response to Stimuli 

3l-Improvement of Living Things 
32-Gravity 

33—Chemical Energy 

34—Comets, Meteors, and Meteorites 


A rich major topic is one which contains 
many minor topics and serves as a source 
of many varied activities and experiences 
for the pupil. The Minor Topics Total for 
each major topic is an indicator of the 
richness of the major topic. The Minor 
Topics Total is the sum of the occurrences 
of the minor topics of a major topic. It 
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does not take into consideration the course 
of study occurrence of the major topic. The 
20 major topics out of 476 having the 
greatest richness as determined by Minor 
Topics Totals in rank order are the follow- 


ing : 


1-The sun 

2-The moon 

3-Animals, protection from enemies 
4—Uses of electricity 

5—-Plant structure 

6—Uses of trees 

7—Machines 

8&-Stars 

9—Condensation 

10-Animals in winter 

11—Properties of air 

12—Health (from sub-area Water) 
13—Uses of air 

14-Relation of the earth to the sun and moon 
15.5—Classes of rocks 

15.5-The wind 

17—Properties of water 

18-Types of precipitation 
19—Metamorphosis 
20-Formation of soil 


Possible evidence of grade placement of 


several major topics was discovered. 
Whether or not present practice should 
determine the grades in which certain topics 
should be taught is not for this study to 
decide. Thirty-six of the 476 major topics 
had a greater richness of topics in one 


grade than in the others. Twenty of the 
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major topics had a greater richness of topics 
for two or three grades than the remaining 
elementary grades. 

The highest percentage of the 163 grade- 
courses of study in elementary-school sci- 
ence in which the same principle reoccurred 
was 36 per cent. Slightly under one fifth 
of the 113 principles reoccurred in from 
11 per cent to 36 per cent of the 163 grade- 
Fifty-three per cent of 
the 113 principles did not reoccur in more 


courses of study. 


than 10 per cent of the 163 grade-courses 
of study. The lack of repetition of the 


principles as evidenced by their low 
frequencies is proof of the doubt and confu- 
sion which exists as to what principles 
should be taught in the elementary school. 

The physical science principles deter- 
mined by science specialists as being suit- 
for instruction in the 
science curriculum were arranged in order 
from the highest selected 
Leonelli’s* study. The physical science 


able elementary 


principle in 


principles found in courses of study in 
elementary-school science were ranked in 
order of frequency of occurrence. The 


rank correlation coefficient between the 

#Renato Leonelli, The Selection and Grade 
Placement of Physical Science Principles in the 
Elementary School Curriculum, Unpublished Doc- 


tor’s Dissertation, Boston University, 1952. 


TABLE IV 


TEN Major Topics SHOWING PossIBLE EVIDENCE OF GRADE PLACEMENT 


Grade-Minor Topics Totals 





K 1 


Major Topic 
(1) (2) (3) 
Classes of Rocks ita 4 
Types of Precipitation 22 487 
b 
Eclipse 4 1 
Moon 14 55 
Sun 60 149 
Use of Electricity 29 44 
Properties of Sound 6 5 
Animals and Winter 23* 737 
Migration of Animals 2 1 
Protection of Animals 
against Enemies 12 45* 


2 3 4 5 6 
(4) (5) (6) (7) (8) 
27 28 35* 56 52 
a 
30 20 12 33 24 
2 9 28+ 14 10 
46* 76 105+ 63* 48 
138 179+ 130 158 86 
39 43 20 54 937 

3 3 9 8 387 
60 30* 11 16 16 

1 5 15 102+ 18 
72 98*+ 10 50 43 


a * Indicates break between grades when peak is spread over more than one grade. 
b+ Indicates a maximum Grade-Minor Topic Total. 
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opinion and the present practice was then 
calculated and found to be 0.56 + .08. 
Twenty-six of the science principles 
determined as being suitable for instruction 
in the elementary school were not found in 
the 163 grade-courses of study in elementary 
science from 29 localities in the United 
States. The question is brought to mind 
if they did not occur in any one course of 
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study from different parts of the United 
States, are they really suitable for instruc 
tion in the elementary school ? 

There is a constant increase in the num 
ber of principles taught from the first grade 
to the fifth grade with the sixth being 
practically the same as the fifth. As the 
kindergarten grade-courses of study were 


considerably fewer than the number of each 


TABLE V 
Ten PrincipLtes SHOWING Most EvipeENce ror PossisL—E GRADE PLACEMENT 
Grade Occurrence 


Principle 


(1) 
1. All matter is composed of single elements 
or combinations of several elements and 


can be analyzed by chemical processes and 
divided into these units. 


ht 


. Whenever an opaque object intercepts rays 
of radiant energy a shadow is cast behind 
the object. 


w 


.An electric current may be produced in 3 
ways; by rubbing or friction, by chemical 
action and by using magnets. 


4. 


. All materials offer some resistance to the 
flow of electric current, and that part of 
the electrical energy used in overcoming 
this resistance is transformed into heat 
energy which when intense enough, pro- 
duces light. 


wn 


. The principal cause of wind and of weather 

change is the unequal heating of different 
portions of the earth’s surface by the sun; 
thus all winds are convection currents 
caused by unequal heating of different por- 
tions at the earth’s atmosphere, and they 
blow from places of high atmospheric pres- 
sure to places of low atm. pressure. 


6. Sound is produced by vibrating matter and 
is transmitted by matter. 


. The more rapid the vibrations of a body, 
the higher is the pitch of the note emitted 
by it. 


“I 


~ 


The plants and animals in a given environ- 
ment are mutually interdependent. 


Certain associations are the result of a 
struggle for survival, i.e., commensalism, 
community, or social life, parasitism. 


© 


10. Two groups of forces are constantly acting 
on the earth’s surface, one building it up, 
the other tearing it down. 


a * Indicates break in frequency of occurrence. 


kK l 2 3 4 5 0 
(2) (3) (4) (5) (6) (7) (8 
l l 2 3*a 1] wy) 

5 107» 5 + 2 l 2 
] l 5 5 13+ 9 7 
2 4 3 5 | 7 144 
l l 2 4 1] 13 
2 2 4 4 6 . 167 
l ] l r 4 + 4 137 
2 6 0 6*a 14 12 8 
l 2 6 3 177 6 6 
] 1* 147 9 7 10 


b+ Indicates maximum, or peak, which exceeds next highest by at least 4. 
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of the other grade-courses of study, the 
Kindergarten is not considered in this 
conclusion. 

Some evidence of possible grade place- 
ment of principles was found. 

A comparison was made between grade 
placement of physical science principles as 
determined by present practice and as 
determined by the opinions of a combination 
of science specialists and teachers. Of the 
81 principles compared, 19 showed agree- 
ment. Opinion and present practice agree 
on the primary grades as being undesirable 
for the introduction of many science 
principles. 

The 31st yearbook ® proposed that science 

5 National Society for the Study of Education, 
A Program for Teaching Science, Thirty-First 


A GEOGRAPHICAL VIEW OF 


IMPROVE ELEMENTARY 


[Vor. 43, No. 4 
instruction from the first through the 
twelfth grades be organized about certain 
broad generalizations or principles. The 
paucity of the principles in the courses of 
study in elementary-school science which 
were analyzed indicated, that as a whole, 
the courses of study have not been built 
around principles. 

Many of the localities are neglecting the 
first step in building a curriculum in 
elementary-school science, namely, that of 
setting up a list of objectives in terms of 
the educational needs of the students. The 
fact that a start has been made is indicated 
by the number having specific objectives, 
which is 11 out of 29, or 38 per cent. 





Yearbook, Part I, Bloomington, Illinois: Publish- 
ing Company for Public Schools, 1932. 


WHAT IS BEING DONE TO 
SCIENCE INSTRUCTION 


IN THE UNITED STATES 


M. Ira DusINns 


State University College of Education, Oneonta, New York 


I N order to gather information concerning 
what was being done for improvement 
of instruction in science in the elementary 
schools of the United States, an inquiry 
form? was devised and sent to 67 science 
educators, all state departments of educa- 
tion, 10 libraries of schools of education, 
46 members of a direct request sample made 
up of localities believed to publish elemen- 
tary science courses of study, and to a 
stratified random sample of the school 
districts of the United States. 

The cities making up the stratified ran- 
dom sample consisted of the following 
population groups: 


1M. Ira Dubins, Current Practices in Elemen- 
tary School Science with Reference to Courses of 
Study Published from 1940 to 1952, and the Extent 
of Activities Undertaken for the Improvement of 
Instruction, Unpublished Doctor’s Dissertation, 
Boston University, 1953. 


Group Population 
1 100,000 or greater 
2 30,000 to 99,999 
3 10,000 to 29,999 
4 5,000 to 9,999 
5 2,500 to 4,999 


One city or town in each population group 
in each state, with the exception of those 
states not having representatives in the 
population groups, was selected thus insur- 
ing a geographical distribution. The per 
cent of towns and cities selected amounted 
to 6.38, or a total of 219. 

Two follow-up letters were sent. A total 
of 85 per cent replies was received. This 
paper will present a geographical summary 
of the analyses of the returned inquiry 
forms and conclusions derived from these 
analyses. 

Table I shows the individual state totals 
for inquiry forms sent out and received for 


ee 
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the random sample, state department of be more meaningful, the United States was 
education, and direct reques. sample. The divided into the following sections with 


‘? 
pS OE oS 

















' data are for 1953. In order to present the component states: 
: data on a geographical basis so that it would 1. Northeastern Section (NE) — Connecticut, 
' 5 eee ee aS ; : 
{ 
TABLE I 
INDIVIDUAL STATE RESPONSE TOTALS 
Number Sent Out Number Returned 
Direct Direct 
Random Request Random Request 
State Total Sample Sample Sample Sample Total @ 
Alabama 7 5 1 4 | 6 
Arizona 5 4 4 5 
Arkansas 5 4 id 3 4 
California 13 5 7 4 6 11 
\ Colorado 7 5 1 5 1 7 
' Connecticut 6 5 5 i 6 
p Delaware 4 3 2 3 
{ Florida 6 5 4 5 
Georgia 6 5 4 5 
j Idaho 4 3 i 3 ev 4 
4 Illinois 8 5 2 5 ] 7 
i Indiana 9 5 3 4 3 8 
H Iowa 6 5 4 5 
‘ Kansas 6 5 i 5 6 
Kentucky 7 5 1 4 5 
Louisiana 6 5 3 4 
Maine 6 5 5 6 
Maryland 6 5 ae 3 Pe 4 
Massachusetts 10 5 4 4 4 9 
Michigan 8 5 2 5 2 8 
Minnesota 6 4 1 3 | 5 
Mississippi 5 4 3 4 
Missouri 6 5 3 4 
Montana 5 4 4 5 
Nebraska 6 5 3 4 
Nevada 4 3 3 4 
New Hampshire 5 4 4 5 
New Jersey 9 5 3 5 2 S 
New Mexico 5 4 + 4 5 
New York 12 5 6 4 5 10 
North Carolina 7 5 1 3 l 5 
North Dakota 5 4 ae 4 ; 5 
Ohio 8 5 2 3 2 6 
Oklahoma 6 5 3 4 
Oregon 6 5 4 5 
Pennsylvania 6 5 x 4 5 
Rhode Island 10 5 4 ] 4 6 
South Carolina 5 4 2 3 
South Dakota 5 4 4 5 
Tennessee 5 4 és 4 ; 5 
Texas 10 5 4 3 2 6 
Utah 6 5 3 4 
Vermont + 3 3 4 
Virginia 6 5 ’ 4 5 
Washington 9 5 3 4 2 7 
: West Virginia 6 5 . 4 : 5 
Wisconsin 7 5 l 5 l 7 
Wyoming 4 3 3 4 
eed scenic = en a> keane : 
{ Total 313 219 46 177 38 263 
®Includes state department of education. 
f 
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Massachusetts, Maine, Michigan, New Hamp- 
shire, New Jersey, New York, Ohio, Pennsyl- 
vania, Rhode Island, Vermont 
.Southeastern Section (SE) — Delaware, 
Georgia, Florida, Kentucky, Maryland, North 


bo 


Carolina, South Carolina, Virginia, West 
Virginia 
3. North Central (NC) —lIllinois, Indiana, 


Minnesota, Nebraska, Iowa, North Dakota, 
South Dakota, Wisconsin 

. South Central (SC) — Alabama, Arkansas, 
Kansas, Louisiana, Mississippi, Missouri, 
Oklahoma, Tennessee, Texas 

. Northwestern (NW )—Idaho, Montana, Ore- 
gon, Washington, Wyoming 

. Southwestern Section (SW )—Arizona, Cali- 
fornia, Colorado, New Mexico, Nevada, Utah 


+ 


un 


oa 


This geographical division was accom- 


plished by dividing the longitude difference 


between the east and west coasts by three 
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and by using the fortieth parallel as a north- 
south boundary. 

Tables II through V_ summarize 
information obtained from the inquiry forms 


the 


returned by state departments of education, 
members of the stratified random sample, 
and members of the direct request sample. 
Table III is based on Table IT. 
of one is the highest. 
Table IV of the 
important items of information obtained 


A rating 


is a summary more 
from the inquiry forms of state departments 
of education, the stratified random sample, 
and the stratified direct request sample. 
The percentages are based on the number 
of localities sent inquiry forms. 

The ratings in the above Table are based 
on the data present in Table IV. The high 


TABLE II 


COMPARISON OF PERCENTAGES OF RETURNS OF INQUIRY FoRMS GEOGRAPHICALLY 


Sections of the United States 


Percentage of Returns from NE SE NC SC NW SW 
Random Sample 82.7 71.4 86.5 73.7 90.0 88.5 
Direct Request Sample 90.5 50.0 85.7 60.0 66.7 87.5 
State Dept., Random Sample, and Direct Request 

Sample 87.0 75.4 88.5 76.8 89.3 90.0 
TABLE III 
RATINGS OF RETURNS OF INQUIRY FORMS GEOGRAPHICALLY 
Sections of the United States 

Returns from NE SE NC Sc NW SW 
Random Sample - 6 3 5 | 2 
Direct Request Sample l 6 3 5 4 2 
State Dept., Random Sample, and Direct Request 

Sample + 6 3 5 2 l 


TABLE IV 
SUMMARY OF More IMporRTANT DATA COMPILED FROM RETURNED INQUIKY 
ForMs BY GEOGRAPHICAL SECTIONS OF THE UNITED STATES 


Item of Information 
1. Courses of Study in Elementary Science published 
2. Courses of Study in Elementary Science used 
3. Workshops held in Elementary Science 
4. Conferences held in Elementary Science 
5. Consultant aid in preparation of course of study 
in Elementary Science 
). Periodic publication of science materials 
7. Science educators appearing 


on 


Geographical Section of the United States 


NE SE NC a NW SW 
28.6 26.4 28.9 32.2 10.7 35.0 
26.2 28.3 34.6 30.4 17.9 30.0 
46.5 41.5 42.2 35.7 50.0 52.5 
29.8 20.8 26.9 26.8 25.0 35.0 
TA 2.8 9.6 oe 3.6 22.5 
3.6 1.9 5.8 1.8 3.6 5.0 
26.2 28.3 13.4 14.2 7.2 iZ.5 
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TABLE V 


RATINGS OF GEOGRAPHICAL SECTIONS OF THE UNITED STATES WITH REspPEcT TO More 
ImMpoRTANT DATA COMPILED FROM RETURNED INQUIRY FoRMS 


Item of Information 
1. Courses of Study in Elementary Science published 
2. Courses of Study in Elementary Science used 
3. Workshops held in Elementary Science 
4. Conferences held in Elementary Science 
5. Consultant aid in preparation of course of study 
in Elementary Science 
)». Periodic publication of science materials 
7. Science educators appearing 


~ 


overall rating of the southwestern section of 
the United States is due to California whose 
efforts toward improving instruction in 
elementary science as determined from 
returned inquiry forms far exceeds those 
of the component states in this section. 

The following conclusions have been 
drawn from an analysis of the returned 
inquiry forms. 

1. The larger the size of the city, the 
more likely it is to publish a course of study 
in elementary science, the more likely it is 
to employ consultants in making a course of 
study, the more likely it is to hold science 
conferences and workshops for the elemen- 
tary school teacher, and the more likely it 
is to be visited by science educators for the 
purpose of lecturing or serving as con- 
sultants. 

From an analysis of the inquiry forms 
it is the small cities and towns which need 
the science educators, which need science 
workshops and conferences, which have 
fewer courses of study in elementary sci- 
ence. It seems evident that the elementary 
teachers in the larger cities have more 
opportunities for improving their instruc- 
tion in. science. 

2. Most of the states have colleges which 
are presenting workshops in science for the 
elementary teacher. This may be a trend, 
countrywide, towards providing opportu- 
nities for improving elementary science 
instruction. 

3. Fewer than ten per cent of the states 
have agencies which publish pamphlets 
periodically in science for the elementary- 


Geographical Section 


NE SE NC SC NW SW 
+ 5 3 2 6 l 
5 + ] 2 6 3 
3 5 + 6 2 l 
2 6 3 4 5 l 
3 6 2 3 5 l 
3 5 1 6 3 2 
2 l 4 3 6 5 


school teacher. A definite need exists in 
this field. 

4. Many localities do not teach science 
in the elementary schools. 

5. The localities publishing courses of 
study in elementary school science are over- 
whelmingly in favor of the course of study 
being used as a guide and a source of sug- 
gested rather than rigid adherence. 

6. Definite evidence has been encountered 
which reveals that the state departments 
of education are not always aware of what 
is going on in education within their own 
states. 

7. In general the activities of state depart- 
ments of education in elementary-science 
education appear to be at a low level. The 
evidence for this consists of (1) lack of 
complete knowledge of activities within 
their own states ; (2) lack of publication of 
science pamphlets for the elementary-school 
teacher; (3) infrequency of publication of 
courses of study in elementary science; (4) 
lack of participation in preparation of 
courses of study in elementary school 
science. 

8. The evidence from the inquiry forms 
and letters received by the writer during 
this investigation indicates that activity 
towards improving science instruction in 
the elementary school is now in motion. 
The action is proportionate to the size of the 
school district. The names of Blough, 
Craig, and many other science educators 
have appeared on inquiry forms from all 
over the country. Many localities reported 
that they were starting to teach science in 
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the elementary school. Other localities 


reported the holding of workshops and 
conferences in order to properly initiate a 
program. It is true that the activity is not 
on a large scale, but the elementary science 
is not dormant either. 
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EFFECT OF VARIOUS WEIGHTINGS OF FACTORS 
BY WHICH EXCELLENCE OF COURSES OF 
STUDY MAY BE DETERMINED 


M. Ira DuBINsS 


State University College of Education, Oneonta, New York 


” evaluating courses of study in elemen- 
tary science the following factors are 
considered : 


. Subject matter 

. Principles 

. Objectives 

. Evaluation 
3ibliography 

. Organization 

. Equipmert 

. Source of free materials 

9. Field trips 

10. Audio-visual aids 

11. Activities 


ND U1 & Ww IO 


oo 


These course-of-study components will be 
briefly discussed in the ensuing paragraphs. 

Subject matter should consist of topics 
based on and built around principles. The 
subject matter should be drawn from all 
phases of the child’s environment. The 


environment has been classified into five 
major areas—The Earth, The Heavens, 
Energy, Living Things, and Man’s Control 
of His Environment. These areas are based 
on the Forty-Sixth Yearbook! and the 
course of study in elementary science issued 
by the state of Nebraska.2 The areas are 
subdivided into the following 34 sub-areas,* 
which are practically identical with those 


1 Committee on the Teaching of Science, Na- 
tional Society for the Study of Education, Science 
Education in American Schools, Forty-sixth 
Yearbook, 1947, Part 1, Chicago, pp. 75-76. 

2 Science for Nebraska Elementary School 
Children, Nebraska Department of Public Instruc- 
tion, Lincoln, Nebraska, May 1950 p. ii-iv. 

3M. Ira Dubins, Current Practices in Elemen- 
tary School Science with Reference to Courses of 
Study Published from 1940-1952. Unpublished 
Doctor’s Dissertation, Boston University, 1953. 
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TABLE I 


NUMERICAL EVALUATION OF CouURSES OF STUDY 


Course 

of Study 

Number A B ( D I I G H I J K T R G 
1 5 5 2 4 0 0 0 0 3 0 3 22 29 Ss 
2 20 8 2 6 0 5 4 4 3 5 4 61 18 3 
3 25 18 8 4 5 5 5 5 5 5 5 90 1 l 
4 10 a 8 6 0) 5 3 3 3 5 3 49 22 4 
5 20 18 5 10 5 3 0 0 3 3 5 72 ae: 2 
6 23 16 1 6 1 5 5 0 3 5 5 70 10 2 
7 22 25 1 4 0 0 5 0 5 l 5 68 236 2 
8 10 5 1 2 1 0 4 0 3 0 3 29 27 5 
9 15 5 I 10 2 5 5 0 5 5 3 66 4.5 °2 
10 25 25 2 6 0 5 5 0 5 5 5 83 3 1 
11 2 19 1 10 2 3 0 0 5 0 4 64 16 3 
12 10 4 2 4 0 5 3 0 3 3 2 36 24 5 
13 10 8 1 4 2 5 0) 0 3 0 2 35 25.5 5 
14 22 20 2 6 2 5 5 5 3 5 4 79 5 l 
15 16 8 8 10 1 5 5 0 3 5 5 66 14.5 2 
16 18 21 l 10 0 5 5 0 5 0 4 69 11 2 
17 23 30 1 6 1 5 5 0 5 0 4 80 4 l 
18 23 19 2 10 1 5 5 5 5 5 5 85 2 ] 
19 23 18 1 6 1 5 4 0 5 3 5 71 8.5 2 
20 23 17 3 6 0 5 5 0 5 3 4 71 as 2 
21 15 9 3 10 2 5 5 0 3 3 | 2.2 3 
22 18 10 1 10 2 5 4 0 3 3 3 59 20 3 
23 15 15 2 4 0 0 0 0 3 0 4 43 23 4 
24 23 25 1 4 0 5 0 0 5 5 4 72 ae 
25 10 2 1 2 0 3 0 0 3 0 2 23 28 5 
26 20 25 l 6 0 5 5 0 3 0 3 68 ve a . 
27 12 2 1 4 0 5 0 0 3 5 3 35 -=—s 3 
28 18 6 1 10 4 5 0 5 5 3 4 61 18 3 
29 20 21 1 6 0 5 0 0 3 l 4 61 18 3 


The courses of study in science in the elementary school are from all over the United States. 
For this study there is no need to identify each course of study other than by using a number. 

The following are the maximum points assigned to each of the evaluative factors: A. subject 
matter (25), B. principles (25), C. objectives (10), D. organization (10), E. evaluation (5), F. 
bibliography (5), G. equipment (5), H. source of free materials (5), I. field trips (5), J. audio- 
visual aids (5), K. activities (5), Total (105). 

‘lL refers to total points. 

R refers to rank. 

G refers to group standing. 


formulated in a summer workshop con- C. Stars and Galaxies 
ducted at the University of Nebraska under D. Comets, Meteors, and Meteorites 
the direction of Wise: Area III. Enercy 
Sub-area A. Atomic and Molecular Forces 
Area I. THe EartH B. Chemical Energy 
Sub-area A. Air C. Magnetism 
B. Water D. Electricity 
C. Composition of the Earth E. Gravity 
D. Forces Changing the Earth’s Sur- F. Heat 
face G. Light 
E. History of the Earth H. Sound 
F. Weather Area IV. Livinc TuHIncs 
Area II. THe HEAVENS Sub-area A. Classification 
Sub-area A. Relation of the Earth to the Moon B. Distribution of Plants and An 
and Sun imals 


B. The Solar System C. Needs 
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D. How Plants and Animals Obtain Among the objectives for science instruc- 

_ Food tion proposed in the Forty-sixth Yearbook * 

E. Interdependence, Dependence, and - ‘ Fe bt ee ae 
Independence is the functional understanding of principles. 

F. Adaptation They “provide focal points for the organiza- 

7 > ani ~+4 . ° . . . 

G. Reproduction tion of instructional material and they 


H. Growth 
I. Improvement : , i : . : 
J. Response to Stimuli formulation of which most work in science 


constitute the generalizations toward the 


; en : is directed.” The 113 principles determined 
\rea V. MaAn’s Controt or His ENVIRONMENT’ 


Selb-anen ‘A. Masts Contecl over Uivien Than, be suitable for instruction in the elemen- 


B. Man’s Use of Earth Products tary curriculum by Robertson ® serve as the 
C. Man’s Use of Energy basis for the evaluation. 
D. Conservation 
E. Health 4 Forty-sixth Yearbook, op. cit., p. 39. 
F. Safety 5 Martin L. Robertson, “A Basis for the Selec- 
TABLE II 
NUMERICAL EVALUATION OF CouRSES OF STUDY 
Course 
of Study 
Number A B C D E F G H I J K T -. «ae 
1 5 5 2 4 0 0 0 0 3 0 15 34 28 5 
2 20 8 2 6 0 5 4 3 5 20 77 17 3 
3 25 18 8 4 5 5 5 5 5 5 25 110 1 1 
4 10 3 8 6 0 5 3 3 5 15 61 22 4 
5 20 18 5 10 5 3 0 0 3 3 25 92 5 2 
6 23 16 1 6 1 5 5 0 3 5 25 90 i ae 
7 22 25 1 4 0 0 5 0 5 1 25 88 he | 
8 10 5 1 2 1 0 4 0 3 0 15 41 27 5 
9 15 5 1 10 2 5 5 0 5 5 15 68 21 2 
10 25 25 2 6 0 5 5 0 5 5 25 103 2 1 
20 19 1 10 2 3 0 0 5 0 20 80 b.5.2 
2 10 4 2 4 0 5 3 3 3 10 44 26 5 
3 10 8 1 4 2 5 0 5 3 0 10 48 24 5 
22 20 2 6 2 5 5 0 3 5 20 90 15 | 
15 16 8 8 10 1 5 5 0 3 5 25 86 12 2 
16 18 21 1 10 0 5 5 0 5 0 20 85 13 2 
7 23 25 1 6 1 5 5 5 5 0 20 96 4 1 
18 23 19 2 10 1 5 5 0 5 5 25 110 1 1 
19 23 18 1 6 1 5 4 0 5 3 25 91 6 2 
20 23 17 3 6 0 5 5 0) 5 3 20 87 11 2 
21 15 9 3 10 2 5 5 0 3 3 15 70 20 3 
22 18 10 1 10 2 5 4 0 3 3 15 71 19 3 
23 15 15 2 4 0 0 0 0 3 0 20 59 23 4 
24 23 25 1 4 0 5 0 0 5 5 20 88 5 2 
25 10 2 1 2 0 3 0 0 3 0 10 31 29 5 
26 20 25 1 6 0 5 5 0 3 0 15 80 oe 
27 12 2 1 4 0 5 0 0 3 5 15 47 25 5 
28 18 6 1 10 4 5 0 5 5 3 20 77 17 3 
29 20 21 1 6 0 5 0 0 3 l 20 77 17 3 


The following are the maximum points assigned to each of the evaluative factors: A. subject mat- 
ter (25), B. principles (25), C. objectives (10), D. organization (10), E. evaluation (5), F. bib- 
liography (5), G. equipment (5), H. source of free materials (5), I. field trips (5), J. audio-visual 
aids (5), K. activities (25), Total (125). 

T refers to total. 

R refers to rank. 

G refers to group standing. 


- 
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TABLE III 


NUMERICAL EVALUATION oF CouRSEs OF STUDY 


Course 

of Study 

Number A B > D E F G H I J K R G 
1 1 1 1 2 0 0 0 0 3 0 3 11 29 5 
2 4 7 Vie 3 0 5 4 4 3 5 4 34.6 10 2 
3 5 3.6 4 2 5 5 5 5 5 5 5 49.6 1 l 
4 2 0.6 4 3 0 5 3 3 3 5 3 31.6 15 3 
5 4 so «625 5 5 3 0 ) 3 3 5 34.1 13 3 
6 £6 232 6:5 3 1 5 5 0 3 5 5 35.3 7 2 
7 4.4 5 “is 2 0 0 5 0 5 | 5 27.9 19 3 
8 2 1 0.5 1 1 0 4 0 3 0 3 b.5 Zw 5 
y) 3 1 0:5 § 2 5 5 0 5 5 $3 34.5 11.5 2 
10 5 5 l 3 0 5 5 0 5 5 5 2 4 2 
11 4 38 6.5 2 2 3 0 0 5 0 4 a2 2 4 
12 2 08 1 2 @ 5&5 3 0 3 3 2 21.8 23 4 
13 2 i646 83 3 2 5 0 0 3 0 2 8 & 4 
14 4.4 4 1 5 2 5 5 5 3 5 4 43.4 3 ] 
15 a. 3. 4 5 1 5 5 0 3 5 5 a 3s 2 
16 ae 42: :63 9 0 5 5 0 5 0 4 30.3 18 3 
17 4.6 5 0.5 5 1 5 5 0 5 0 4 5.1° 8 2 
18 4.6 4.8 1 3 1 5 5 5 5 5 5 44.4 2 l 
19 46 36 0.5 3 1 5 4 0 5 3 5 } | a 2 
20 Ss 25 45 $§ 0 5 5 0 5 3 4 2635 33.5 2 
21 3 1.8 5 «6S 2 5 5 0 3 3 3 32.3 14 3 
22 3.6 2 as 6S 2 5 4 0 3 3 3 31.1 16.5 3 
23 3 3 1 2 0 0 0 0 3 0 4 16 26 5 
24 4.6 5 es. 2 0 5 0 0 5 5 4 mt MS So 
25 2 af £35 f 0 3 0 0 3 0 2 11.9 28 5 
26 2 5 0.5 3 0 5 5 0 3 0 3 26.5 20 4 
27 oa. O24 65 2 0 5 0 0 3 5 3 21.3 24 4 
28 3.6 2 65 5 4 5 0 5 5 3 4 36.3 7 2 
29 4 4.2 9.5 3 0 5 0 0 3 ] 4 24.7 21 4 


The following are the maximum points assigned to each of the evaluative factors: A. subject mat- 
ter (5), B. principles (5), C. objectives (5), D. organization (5), E. evaluation (5), F. bibliog 
raphy (5), G. equipment (5), H. source of free materials (5), I. field trips (5), J. audio-visual 
aids (5), K. activities (5), Total (55). 

T refers to total. 

R refers to rank. 

G refers to group standing. 


The formulation of objectives in terms of The evaluation for organization of a 
the needs of the pupils is the first step in course of study is based on the following: 


building a curriculum. The Forty-sixth tiation 
Yearbook proposed the following types of 2. Methodology 

ae 3. Subject matter 
objectives : 4. Aids to the teacher 

(A) functional information or facts 

(B) functional concepts The evaluative activities present in each 

(C) functional understandings of principles 

(D) instrumental skills 

(E) problem-solving skills 

(F) attitudes evaluation listed. 

(G) appreciations Courses of study were evaluated for 

(H) interests saad ‘ < Sa ii 

be cog Be cao bibliographies which are essential in teach- 
tion of Course Content in Elementary Science,” ing. More credit was given for bibliog- 
Science Education (February, 1945), 19:1-4, sechine eemarated int ghar wae , 
(April, 1935), 19: 65-70. aj S separated into sections for the 


6 Forty-sixth Yearbook, op. cit., p. 25. teacher and pupil. 


course of study were give numerical values 


according to the amount and types of 


~~ 
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TABLE IV 


NUMERICAL EVALUATION OF CouRSES OF STUDY 


Course 

of Study 
Number A B ie D E F 
1 10 10 4 2 0 0 
2 40 16 4 3 0 5 
3 50 36 16 2 5 5 
4 20 6 16 3 0 5 
5 40 36 10 5 5 3 
6 46 32 2 3 1 5 
7 44 50 2 2 0 0 
8 20 10 z 1 l 0 
9 30 10 2 5 2 5 
10 50 50 4 3 0 ~ 
40 38 2 2 2 3 
F 20 8 4 2 0 5 
13 20 16 2 3 2 5 
44 40 4 5 2 § 
15 32 16 16 5 1 5 
16 36 42 2 3 0 5 
17 46 50 2 5 l 5 
18 46 48 4 3 1 5 
19 46 36 2 3 1 5 
20 46 34 6 3 0 5 
21 30 18 6 5 2 5 
22 36 20 2 5 2 5 
23 30 30 4 2 0 0 
24 46 50 2 2 0 5 
25 20 4 2 1 0 3 
26 20 50 2 3 0 5 
27 24 4 2 2 0 5 
28 36 12 2 5 4 5 
29 40 42 2 3 0 5 


G H I J K I G R 

0 0 3 0 3 32 5 29 

4 4 3 5 4 88 3 17 

5 5 5 5 5 139 l 1 

3 3 3 5 3 67 4 23 

0 0 3 3 5 110 2 9.5 
5 0 3 5 5 107 z 11 

5 0 5 1 5 114 2 7 

4 0 3 0 3 44 5 27 

5 0 5 5 3 72 4 22 

5 0 5 5 > te 1 2:5 
0 0 5 0 4 96 3 15 

3 0 3 3 2 50 5 25 

0 0 3 0 2 53 5 24 

5 0 3 5 4 ti 1 39 
5 5 3 5 5 98 3 14 

5 0 5 0 4 102 2 12 

5 0 5 0 4 1 4 

5 5 5 5 5 132 1 2.5 
4 0 5 3 5 110 2 9.5 
5 0 5 3 4’ Th 2 8 

5 0 5 3 3 88 3 19 

4 0 3 3 3 83 3 18 

0 0 3 0 4 73 3 21 

0 0 3 5 4 117 1 5.5 
0 0 5 0 2 37 5 28 

5 0 3 0 3 91 3 16 

0 0 3 5 3 48 5 26 

0 5 5 3 4 81 3 20 

0 0 3 1 4 100 2 13 


The following are the maximum points assigned to each of the evaluative factors: A. subject mat- 


ter (50), B. principles (50), C. objectives (20), D. organization (5), E. evaluation (5), F. bib- 


liography (5), G. equipment (5), H. 
aids (5), K. activities (5), Total (160). 
T refers to total. 
R refers to rank. 
G refers to group standing. 


In performing certain experiments and 
for the 
carrying out many pupil activities certain 


demonstrations and purpose of 


equipment is essential. Courses of study 


were evaluated in terms of the lists of 
equipment present. 

Many free materials are available for 
teachers and pupils, especially in science. 
The courses of study were evaluated with 
respect to extent .of listing of sources of 
free materials. 

“The ever changing environment fur- 
nishes situations and materials for science 


source of free materials (5), I. field trips (5), J. audio-visual 


education.” * Courses of study were eval- 
uated according to the extent of presenta- 
tion of field trips. 

Audio-visual aids are an important part 
of instruction. Certain phenomena can be 
brought into the classroom only by means 
of audio-visual aids. The courses of study 
in elementary science were evaluated ac- 
the extent to 
presented audio-visual aids. 


cording to which they 


Activities are important. It is through 
varied activities that educationally sound 


7 Forty-sixth Yearbook, op. cit., pp. 87-88. 
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experiences are provided to meet the needs 
of pupils und to provide for individual 
differences. The courses of study were 
evaluated in terms of the activities they 
presented. 

Values were assigned to each of the 
factors evaluated. Each course of study 
was given a value for each of the evaluative 
factors. A problem arose as to how to 
weigh the different components of the rating 
scale. A change in weight could possibly 
alter the overall standing of the course of 
study. The greatest weight should be given 
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to the most important component of the 
course of study. What is the most important 
factor? The subject matter, the principles, 
the objectives, the audio-visual aids, the 
activities? The greatest difficulty in assign- 
ing weights lies in the determination of the 
order of importance of the components of 
the course of study. 

Subject matter and principles are the two 
most important. They should be given the 
same value. Why are they the most 
important? A course of study can contain 


only these two components and still serve 


TABLE V 


NUMERICAL EVALUATION OF CouRSES oF STUDY 


Course 
of Study 
Number A B D E I 
1 10 10 4 2 0 0 
2 40 16 4 3 0 5 
3 50 36 16 2 5 5 
4 20 6 16 3 0 5 
5 40 36 10 5 5 3 
6 46 32 z 3 l 5 
7 44 50 2 2 0 0 
8 20 10 2 1 1 0 
9 30 10 2 5 2 5 
10 50 50 4 3 0 5 
11 40 38 2 2 2 3 
12 20 8 4 2 0 5 
13 20 18 2 3 2 5 
14 44 40 4 5 2 5 
15 32 16 16 5 1 5 
16 36 42 2 3 0 5 
17 46 50 2 5 1 5 
18 46 48 4 3 1 5 
19 46 36 2 3 1 5 
20 46 34 6 3 0 5 
21 30 18 6 5 2 5 
22 36 20 2 5 2 5 
23 30 30 4 2 0 0 
24 46 50 2 2 0 5 
Pn 20 4 2 | 0 3 
26 20 50 2 3 0 5 
27 24 2 2 0 5 
28 36 12 2 5 4 5 
29 40 42 2 3 0 5 


G H I J K I R G 
0 0 3 0 12 41 29 5 
4 4 3 5 16 100 6.5 #8 
5 5 5 5 20 154 | ] 
3 3 3 5 12 76 23 4 
0 0 3 3 20 125 ao. «2 
5 0 3 5 20 123 11 2 
5 0 5 1 20 129 6 l 
4 0 3 0 12 53 27 5 
5 0 5 5 12 81 22 + 
5 0 5 5 20 147 2.3 l 
0 0 5 0 16 108 15 3 
3 0 3 3 s 56 26 5 
0 0 3 0 8 59 24 5 
5 0 3 5 16 129 6 1 
5 5 3 5 20 = 113 13 2 
5 0 5 0 16 114 12 ys 
5 0 5 0 16 36135 4 ] 
5 5 5 5 20 147 i | 
4 0 5 3 20 125 S:0 2 
5 0 5 3 16 123 10.5 2 
5 0 5 3 12 9] 20 3 
4 0 3 3 12 92 19 3 
0 0 3 0 16 85 16 3 
0 0 3 5 16 129 6 l 
0 0 5 0 S 43 28.0 5 
5 0 3 0 12 100 = ae 
0 0 3 5 12 57 25 5 
0 5 5 3 16 93 18 3 
0 0 3 1 16 112 14 2 


The following are the maximum points assigned to each of the evaluative factors: A. subject 
matter (50), B. principles (50), C. objectives (20), D. organization (5), E. Evaluation (5), F. bibliog- 
raphy (5), G. equipment (5), H. source of free materials (5), I. field trips (5), J. audio-visual 


aids (5), K. activities (20), Total (75). 
T refers to total. 
R refers to rank. 
G refers to group standing. 
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TABLE VI resulted in five groups which have been 
RANK OF CouRSES OF STUDY ACCORDING TO rated as follows: 
DIFFERENT VALUES OF RATING 1. Excellent 
. , SYSTEM 2. Good 
Course of 2 Bee 
Study Rank from Table Number 4 Sake 
Number 1 2 3 4 5 5. Very poor 
1 a ae oe ; 
2 18 17 10 17 16.5 -_ ‘ yy 
3 ; 1 ; i " The rank correlation coefficient was 
4 S: 2: et eh 2 calculated for the rating of the courses of 
g 
5 6.5 5 13 9.5 6.5 study according to the different tables. 
o 10 : 7.5 7 Il I] Rank Correlation 
/ |g gh. i Tables Coefficient 
8 2/ 2/ 2/ 2/ 27 " 
9 14.5 21 U.5 22 22 fice Ee po 
10 , " 4 > 7 1 and 3 0.798 
j P e re si 1 and 4 0.981 
11 16 14.5 22 15 15 1 and 5 0.962 
12 24 26 23 25 26 2 and 3 0.795 
13 25.5 26 25 24 24 2 and 4 0.969 
14 5 : 5.3 6 2 and 5 0) .982 
15 MS i 5 14 15 3 and 4 0.726 
3 and 5 0.734 
16 e- et es oe: eS iti = 
pe 4 and 5 0.975 
17 | + 8 4 4 
18 2 3 2 a0 ae 
19 es: < 9 9.5 8.5 TABLE VII 
7( a 5 _ . . ~ 
2 8.5 13 1.5 9 10.5. Groupinc or Courses oF Stupy AccorpING TO 
? 21 20 14 19 20 DIFFERENT VALUES OF RATING SYSTEM 
22 20 19 16.5 18 19 Course of 
23 23 23 £ 26 € 21 7 21 Study Group from Table Number 
: 6.5 9.5 16.5 5.5 6 Number 1 2 3 4 5 
25 28 29 28 28 28.5 e e * » 
| 5 5 5 5 5 
26 12.5 14.5 20 16 16 2 3 3 2 3 3 
27 at 2 24 26 25 3 1 1 ] l l 
28 18 17 6 20 18 4 + + 3 + + 
29 18 17 21 3 14 5 2 2 3 2 2 
6 2 2 2 2 y 
7 2 2 3 2 l 
the purpose of a course of study. These 8 5 5 5 5 5 
two are the central factors in the course of Ra , . é 4 - 
ares ; 0 2 | 
study and it is inconceivable that a course 
ae : ‘ ‘ 3 2 3 3 
of study could exist without subject matter. “ . : : : ; 
As subject matter and principles are the 13 5 5 4 5 5 
most important parts of a course of study 14 l 2 1 l 
. ° ° 5 ? ? > 2 > 
they are assigned the most points in the » 7 : : : 
. . . aw ? ? 2 ? ? 
rating system. Objectives and activities _ 1 1 : 1 1 
. . / é 
are also very important so they are assigned 18 1 | ; ; 
fewer points, but still more than the 19 2 2 2 2 2 
. e ° y > ? ? > ? 
remainder of the components of the course 20 ¢ . ‘ é & 
of study. 21 3 3 3 3 3 
ie. , 22 3 3 3 3 3 
Different values were assigned to the 23 r 5 5 ; 3 
same components of the courses of study a4 2 1 3 1 1 
: ck oh aE . . “ 
and the sums of the evaluative factors were “J ) 9 S ) 
calculated and compared. A five-point scale 26 2 2 4 3 3 
27 Tae Gee ee 
was obtained by subtracting the lowest sum A 3 ; : ~ 3 
from the highest and dividing by, five. This 29 3 3 4 2 2 
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On the basis of the five group scale the 
following are the results obtained from the 
five tables : 


Number of Courses of Study Falling 
in the Same Group According to the 


Group Five Tables (from Table VII) 
5 4 3 
] 2 3 1 
2 3 3 1 
3 2 2 1 
4 0 1 
5 3 3 
Total 10 12 3 (Misc. 4)....Total 29 


This means that two courses of study were 
‘ach rated group one five times out of five 
times. No course of study was rated group 
four five times out of five times, but one 
course of study was rated in group four 
four times out of five times. 

Varying the to the 
evaluative factors or evaluative components 
of the courses of study will alter the overall 
rank of the course of study. However, if 
the final rank is based on five groups, the 
difference in rank will not be very great, 
unless each evaluative factor is given the 
same number of points. When this happens, 


values assigned 


the group in which the course of study falls 
may differ by as many as two from the 
group determined by other values assigned 
to the evaluative factors. 

The main conclusion derived from this 
study of evaluation is that to have a basis 
of evaluation for courses of study in elemen- 
tary science (1) a list of evaluative factors 
must be determined; 
must 


2) these evaluative 
factors be arranged according to 
importance; (3) the maximum number of 
points assigned to each factor must be in 
conjunction with the importance of the 
factor; (4) all elementary science courses 
of study must be evaluated on this scale for 
purposes of valid comparison. 


w 
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ELEMENTARY SCIENCE A NEW DISCIPLINE AND A 
GROWING RESPONSIBILITY OF THE TEACHER 
TRAINING COLLEGE | 


R. H. Stmmons 


Albany State College, Albany, Georgia 


| AM sure that most of what I will say in 
the course of this paper will not be new 
to the educator nor revealing to the sci- 
entist. It arises from the conviction that 
elementary science is the “Missing Link” 
in present day science teaching. 

This viewpoint that elementary science 
teaching is an area in our educational 
process in great need of up-grading can be 
seen in a random sampling of the literature. 
Gemmill [1] expressed this feeling quite 
well in this statement, ‘““Among the pressing 
needs of elementary education today is one 
for a functional course in science. Some 
states have such a program but many 
teachers are afraid to attempt it.” 

This neglect could, in part, be due to a 
false assumption among other things. It 
could be that we have thought that many 
of the goals set for children to reach through 
science instruction could be reached only in 
small degrees, ii at all. This may be, how- 
ever, a mirror image of the kind of science 
instruction that the teacher received during 
undergraduate study. For many now teach- 
ing, science may have been stripped of its 
social implications and consequences and 
was considered as a digest of unrelated facts 
which had to be learned through painstaking 
laboratory drawings and “cook book” 
experiments. What teacher would be 
interested in trying to get over to children 
science themselves had 
trouble trying to learn, due largely to the 


concepts they 


kind of teaching emphasis given science. 

When we attempt to rationalize about our 
shortcomings as teachers of science in the 
elementary grades we cannot place the 
burden on the idea that children do not like 
science nor that the goals to be gained 
through science instruction are too rigid to 
be understood by children. 


A study by Hill [2] would make such 
generalizations highly invalid. Hill found 
that such objectives as: ability to use the 
scientific method; development of skills; 
ability to recognize cause and effect relation- 
ship; change in attitudes relative to science 
can all be realized by children. 

In the latitude of this study several 
investigations have been done which 
indicate maturity manifestations of young 
children in the natural sciences. Mc- 
Collum [3] has devised a technique for 
studying the changing maturity of elemen- 
tary school children in science. 

If this information is common knowledge, 
then what is the purpose in discussing the 
matter further. It is my hope that I may 
approach the problem from a different 
angle and may stimulate action on part of 
those who help prepare teachers for the 
elementary grades in the teacher training 
colleges. 

The teacher’s college must give recogni- 
tion to the present needs of teachers in the 
elementary school, who upon graduation, 
will find themselves attempting to teach sci- 
ence to children. It must be recognized as a 
relatively new discipline with manifold 
responsibilities. 

For operational ease, the core of the 
discussion in this paper can be examined 
from the following general premises, 
namely : 

1. The growing separation of elementary science 
from an inarticulate experience largely con- 
nected with health teaching to a fundamental 
part of the curriculum on a plane of equality 
with other subjects in the curriculum. 

The growing need for a more functional type 
of science which will help elementary children 
to better understand the society in which they 
live and to help them make better personal 
adjustments. 

3.To point up the need for re-thinking and 


hN 
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reshaping the programs designed to train 
teachers, and especially science teachers, for 
the elementary grades. 

4.To spell out in simple terms just what the 

teacher-training college can do in its program 
of training science teachers for the elementary 
school. 

sefore embarking on a discussion of the 
above listed categories, some prefactory 
remarks should be given to the overall 
purpose of elementary science in our pro- 
gram of education. Many well formulated 
purposes have been drawn up and dis- 
cussed, but the one by Craig [4] drives 
home the point with a minimum of verbal- 
ism. Craig says: “The purpose of science 
teaching in the elementary schools lies not 
so much in starting boys and girls on the 
road to become scientists and naturalists as 
in training them to become educated lay- 
men.” 

Blough and Blackwood, [5] in a bulletin 
prepared for elementary science teachers, 
have approached the subject in a very 
thought provoking manner which involves 
three fundamental questions : 

1. What is it? 

2. Where is it? 

3. What can it do? 

The answers given to these questions are 
as penetrating as the questions themselves. 
To question one the following answer is 
given: “It is a study of the problems that 
are found wherever children live. It is not 
pieces of chemistry and physics and biology 
and astronomy and geology. Its content 
come from these areas, but it is a study of 
the that 
children’s minds as they live and grow from 


problems “pop” into curious 
one day to the next. Where is it? Every- 
where that elementary school children are. 
What can it do? 


meanings which they can use in interpreting 


It can help them learn 


problems in their environment. 

With these questions giving a panoramic 
preface to the subject, another collateral 
question comes to mind: Why has elemen- 
tary science been so long reaching its 
present state of emphasis as a fundamental 
discipline ? 
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Elementary science has had many draw- 
backs which have conditioned it to a minor 
Of the 
many possible reasons for this scientific lag 


role in the education of children. 


in the educational process, the following two 

seem to epitomize all others to a great 

degree : 
1. It never had a well established place in the 
curriculum; and if it existed at all, its 
identity was fused under the general topic of 
health. 

2. Those who were responsible for teaching it 
were not well prepared to do the kind of job 
imposed upon them. 


- 


The desire on part of educators to do 
something about this neglected aspect of 
our public education has in some sections 
stimulated much educational research plan- 
ning and work. 

As a result of this new trend in science 
for every grade and the growing concern 
on the part of educators relative to the 
child’s need for a broader understanding of 
science, better books are appearing for the 
teacher and also at the understanding level 
of the pupil. Workbooks, guides, keys, 
manuals, and a variety of other aids for the 
learner are becoming increasingly prom- 
inent. 

This new emphasis on science stems from 
the pressing technical needs of war and 
national defense. Heretofore we have 
thought only of meeting our manpower 
requirements for science and industry 
the 
schools, and have given little attention to 


largely from few existing technical 
finding just what are the springs that feed 
the main reservoirs of technical and sci- 
entific manpower. 

We are realizing that our programs of 
science from the point of teachers, facilities, 
and experiences made available to children 
for science learning from pre-kindergarten 
to college need careful and close scrutiny. 

My feeling is that the elementary school 
has not contributed to the degree it could 
as a fundamental link in broadening the 
science understandings of children at the 
plastic stages of their development. How 
many elementary children have the opportu- 
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nity either to see or help make demonstra- 
tions with magnets, simple electricity, insect 
mounting, plant cultivation, and so on? 
What early science experiences and cul- 
tivated curiosities do they have to take to 
high school? 

When we survey the main arteries of our 
system of science education, it is not surpris- 
ing to note the scarcity of our scientific and 
The 


surveys [6] by Wolfle, Compton, Trytten 


technical human_resources. recent 
and Gregg show us percentage wise where 
we stand in fields like engineering and 
The 


technicians of various crafts and skills is 


medicine. need for scientist and 
ever increasing. 

Scientists, like other people, must have 
certain abilities and qualities to do their 
work, but it is a gross over-generalization 
that every science worker to make a success 
must be a mental giant or a mathematical 
wizard. Scientists are not born, they are 
the 
opportunities to develop their abilities along 


made if they are given necessary 
the lines of their special interests. 

[ am not contending that if every elemen- 
tary school in the nation were well equipped 
staffed by 


teachers, our supply of scientists would out- 


and wide awake, well-trained 
strip demand in the next decade; but we 
could certainly argue that our scientific 
potentials would be markedly increased, to 
say nothing of a greater dissemination of 
science in our culture. 
Upon the validity of Brandwein’s [7] 
hypothesis on the origin of science interest 
and the training of future scientists, much 
is coupled to an environment favorable to 
interesting work in science. Of the fifty-two 
college students who showed science poten- 
tials early, thirty-eight of this number 
attribute the kindling of this interest to 
teachers in elementary and high school. 
The elementary school must be made a 
pivot point for creating science interest in 
children as well as it tries to create facility 
in the use of the mother tongue, not from 
the point of preparing future scientists but 


intelligent, well-informed citizens. 
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Elementary science is making a marked 
growth as a separate and distinct expe- 
rience. In some schools it may vary from a 
ninety minute period to twice the time 
weekly in other schools. This cleavage of 
science to a separate discipline has placed a 
two-fold responsibility on those charged 
with administering the school program; 
that physical 
facilities are provided, adequately trained 


aside from seeing basic 
teachers for elementary science have to be 
secured. As has been mentioned earlier, this 
constitutes a real problem; while most 
certification for 
teaching in the elementary schools, too few 
have had the kind of training that would 
give them 


teachers have sufficient 


security in teaching science. 
Many teachers attempting to do something 
for science bring to the classroom a few 
science content courses which at best permit 
them to “dish it out as it was dished out” 
to them. There is too little recognition of 
the mental and social needs of children, and 
of how they learn. Consequently, science 
in many instances experiences atrophy into 
pointless tracings, and poorly understood 
collections of bugs and bottles. 

These, of course, find a permanent resting 
place in the science corner where their chief 
function is to catch a wondering glance at 
times, and to gather dust most of the 
time. 

Contact gained from visits to elementary 
schools and work with in-service teachers 
through workshops bring the science teach- 
er’s needs into sharp focus, the fine details of 
which appear blurred. The question nor- 
mally follows: How adequately are we 
preparing elementary teachers to meet the 
present challenges of science teaching ? 

Do our present programs of content sci- 


ence, administered through broadly in- 
tegrated surveys, afford teachers the 
necessary background for sustaining and 


directing the science interests of children ? 

These are not esoteric questions; they 
strike at the very heart of the problem now 
facing us in teacher education. The rapid 
growth of science in the elementary school 
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curriculum will demand that questions of 
this sort be given an answer. 

Inasmuch as a vast majority of elemen- 
tary teachers are products of the teacher 
training college, it is here that the program 
of elementary science training constitutes 
a real problem and responsibility. Many of 
our teacher training colleges which offer 
the Bachelor’s degree in elementary educa- 
tion do not offer a major or minor in 
elementary science. 

Snyder [8] in a study of sixty colleges 
located in thirty-four states which were 
mostly state institutions whose primary 
function is found the 
average amount of science required for the 


teacher education, 


four year elementary curriculum to be 13.6 
quarter hours. Operating from the locus 
of 192 hours for graduation this would be 
7 per cent of the total which is quite small. 
It is his feeling that the amount should be 
increased to 15 per cent of the total required 
for graduating which would give a net of 
thirty quarter hours. 

Considering the kind of job that the 
elementary science teacher has to do, a job 
which in essence demands a Specialist 
Generalist, both course and hour require- 
ments need upgrading. The few hours of 


survey courses, and assorted methods 
courses will not give the elementary teacher 
the kind of background in science necessary 
for effective teaching nor give the founda- 
tion essential in overcoming fear and in- 
security in the classroom. 

The further inadequacy from the point 
of certification is pointed up in an investiga- 
tion made by Mallinson [9], who found in 
32 states the possibility for a teacher to be 
certified to teach in the elementary. grades 
without having any courses in science. 

Pruitt [10] in his study relating to min- 
imum requirements for certification for new 
or beginning teachers in various states, 
found that 21 states require teachers in the 
elementary school to have had courses in 
elementary science. This is indicative of 
some degree of improvement; there is how- 
ever great flexibility within the stipulated 
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courses needed to make the minimum 
requirements. 

The latitude of this need can be seen 


with great clarity in one of the areas 
suggested for immediate research by the 
U. S. Office of Education Advisory Com- 
mittee on Science Education Research. It 
suggests an investigation of the actual train- 
ing and experience possessed by teachers 
of elementary and secondary science for the 
courses they are now teaching. 

From the incomplete results of a survey 
we are now conducting relative to finding 
just how well the present science offerings 
of our curriculum are meetings the needs 
of our teachers in the area of elementary 
science, indications are that teachers are 
interested in doing much more in their 
classrooms than their science backgrounds 
the 
and 
electricity rank highest in point of teacher 


will permit them to do. Units on 


weather, simple machines, insects, 
neglect. 

A familiarity with the fundamental core 
content of science is axiomatic to teacher 
competence, but this should be coupled with 
a variety of other educational experiences 
and responsibilities destined to broaden the 
the 


Watson [11] in a very erudite manner has 


scientific horizon of future teacher. 
clearly capsuled the needs of the science 
teacher in this manner : “The future teacher 
must initially obtain a competent working 
knowledge in the major areas of science 
and then conscientiously carry out a planned 
reading program.” 

The overwhelming use of audio-visual 
aids as adjuncts to science teaching has 
opened a new responsibility for which 
teachers must be equipped. The new pro- 
jection devices for illuminating _ slides, 
opaque objects, and film strips offer a new 
set of challenges to the elementary science 
teacher. They will demand a special kind 
of preparation for effective utilization. 

Lee [12] in a study found charts to be 
the chief form of visual aids being used 
by the natural science teachers in the Negro 


High Schools in Louisiana. Carpenter [13] 
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found the same condition in the Negro High 
Schools studied in Texas. 

These findings though at a different level 
and influenced by a marginal economy do 
cause reflection and inquiry as to the kinds 
of visual aids being used in the respective 
elementary schools since the high school 
use of a variety of aids is almost negligible. 
The answer may not stem alone from lack 
of equipment or its availability, but lack of 
operational “know how” on the part of the 
teachers. 

Since this matter of training competent 
science teachers is so important to the 
elementary school, it may be well to inspect 
a proposal for training science teachers 
advanced not too long ago by the 27th 
Conference on The Education of Science 
Teachers [14] which was held at Columbia 
University. It suggested among other 
things that the Teaching Training program 
be extended to six years. This should 
include four years of undergraduate 
preparation—including student teaching— 
and increased opportunity for working with 
young people in public schools. At the end 
of this period the student should be given 
a temporary teaching certificate and sent 
out for one year of supervised internship, 
with pay, in an actual teaching situation. 
After this internship he should have a year 
of graduate study. 

In terms of what is desirable for the 
well-rounded teacher, this seems ideal, but 
is not tenable under the framework of most 
present situations. 

What, then, can the teacher training 
college do within its present boundaries to 
improve the status of elementary science 
teaching ? 

The first big thing that the teacher train- 
ing college can do, among many others, 
is to give the student a kind of competence, 
other than his bachelor’s degree, to attempt 
science at the elementary level. True 
enough, the degree itself has left him with 
a certain amount of content familiarity with 
the core subject matter of science. But 
beyond this there is a need for understand- 
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ing the problems of children, how to help 
them solve their problems, and in general 
to be at ease with them in the teaching of 
science. This of course raises the need for 
problem-solving experiences in the educa- 
tion of science teachers. Teachers cannot 
be expected to teach children how to use 
science to solve problems which confront 
them in daily life if no where in the curric- 
ulum have they had a functional opportunity 
to learn the steps of problem solving them- 
selves. Teachers and students alike learn 
more effectively when they recognize that 
their efforts are directed toward felt needs. 

The teacher training college must do 
more than give lip service to teaching future 
teachers how to solve problems by providing 
realistic instructional problems for them to 
solve. 

Service two: To give the future teacher 
the needed competence, the teacher training 
institution can in a definite way increase 
the teacher’s usable knowledge about the 
teaching materials of science: what they are, 
how they work, how they can be made or 
otherwise secured. 

In-service teachers are called upon to 
balance an aquarium, collect and mount 
insects, press simple flowering plants, select 
terria material, and do a host of other things 
essential to setting up a science corner in 
their respective rooms. How can they do 
this effectively without a common knowl- 
edge of what is required to do the job. 
The average student armed with a B.S. 
degree who enters the elementary classroom 
is unable to recognize a piece of cabomba 
from a stem of elodea in his aquarium. This 
blind ignorance on part of those who teach 
must be corrected. We are finding wide use 
of the laboratory techniques course in our 
situation to change this kind of condition. 
This course can be made practical and 
stripped from much that is theoretical and 
non-functional. 
three: The training 
college can be the source of providing the 


Service teacher 


in-service student with examples of good 
teaching by having those in charge of sci- 
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ence instruction teach classes to students 
in the colleges demonstration school. Here 
the student would see just how much of 
what you are telling him you are able to 
put in operation before his eyes. This 
would no doubt have a tonic effect on your 
observing student and the student receiving 
the instruction. 

Service four: The teacher training college 
can place at the disposal of its graduates 
and teachers in general, its personnel and 
material resources. The science teachers 
can better understand the problems that 
their students face in the teaching of sci- 
ence by visiting elementary schools when 
classes are in progress and by seeing first 
hand just what is going on and what could 
be done that is not being done on the part 
of the teachers. From the availability of 
materials (pamphlets, bulletins, free and in- 
expensive materials, bibliographies, posters, 
and the like) much tangible help can be 
given to in-service teachers who are anxious 
to do something to improve their teaching. 

Service five: The development of Science 
Integrated Workshops as a feature of sum- 
mer instruction is a wonderful service that 
the teacher training college can render for 
the improvement of elementary science 
instruction. Into such workshops should be 
called persons who have done excellent 
jobs in classroom teaching from community 
schools similar to the places where students 
will find employment, not a specialist who 
is unable to locate the science corner in an 
elementary school. 

Service six: In those conditions where 
the programs of instruction are far enough 
advanced, areas of major concentration in 
elementary science should be offered and 
those students who have special interest 
in the development of science at the elemen- 
tary school level should be encouraged to 
explore fully the possibilities of this area 
of instruction beyond graduation. 

These listed services, aimed at increasing 
science understanding in the elementary 
school through the teacher training college, 
are not wild leaps into the dark nor worn- 
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out repetitions of the “tried and failed” 
principles. They represent a few things 
that we can and should do as teachers and 
administrators to guide students who will 
teach in classrooms where children should 
achieve wider understanding of science and 
its social implications. 

In summary, the long goal and task of 
science education in the elementary school 
has been clearly stated in the monumental 
work of the National Society for the Study 
of Education in the following statement, 
“Teachers and administrators in the elemen- 
tary school must be concerned with provid 
ing education for all the children since the 
elementary school is the school of all the 
people. The task of science instruction is 
then, a much larger one than discovering 
children of exceptional ability in science and 
starting them on their way to become sci 
entists, for in a democratic form of govern- 
ment public education involves considera 
tion of the potential contributions of science 
to all people. The task involves primarily) 
education for all pupils for their own and 
society’s benefits and only incidentally 
involves concern for the welfare or future 
of science” {15}. 

Will we as teachers and scientists pool our 
resources to meet the growing challenge of 
elementary science, and accept the task of 


this new discipline ? 
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WOULD PUBLICITY HELP? 


Tuomas M. WEIss 


Arizona State University, Tempe, Arizona 


EF VER since Sputnik soared into outer 
space America’s scientific and technical 
proficiency has been questioned. Some have 
suggested that science educators have failed 
the twentieth 
century. Such criticism is without adequate 


to meet the challenge of 


basis. It is 
at the 
people 


generally true, however, that 


very time when more and better 


are needed in the teaching of 


mathematics and science fewer and fewer 
prospective teachers are electing this teach- 
ing field. It is reasonable to assume that 
unless more individuals are recruited, who 
are embued with a love and respect for 
science and mathematics, the trend away 
from this teaching area will continue. 

In my opinion the fault does not lie 
with those in Science Education, at least, 
in so far as their enthusiasm and competence 
are concerned. The fault may well lie in 
their reluctance to publicize the exciting and 
Con- 
cerned, as they should be, with the thrill 
of educating young minds and the process 


challenging nature of their work. 


of investigation they sometimes fail to 


recognize the need for calling the attention 
of the public to.the work of Science Ed- 
ucators. 

At the thirty second annual meeting of 
the National Association I suggested that 
a publicity chairman be appointed or elected 
who collector, 


would act as analyzer 


and disseminator of items about 


N.A.R.S.T. 
In the sub-group in which this proposal 


news 
and its members. 


was made not one person (except the 
advocate of this proposal) had news cover- 
age in his own local press, nor had 


N.A.R.S.T. an “AP” release. Publicity is 
not THE important element in a National 
N.A.R.S.T. but it is AN 
important element IF N.A.R.S.T. is to 
assume the prominence and leadership it 
this 
sub-group pointed out that a prominent and 


Convention 


so richly deserves. One member of 
formerly active member of the association 
was in Atlantic City the same week of the 
convention but did not bother to stay over 
for the N.A.R.S.T. meetings. It seems 
reasonable to suppose that if N.A.R.S.T. 
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actively sought greater recognition through 
publicity some of this disinterest would dis- 
appear. Many associations 
N.E.A., A.P.A. A.P.G.A. 


coverage thereby increasing their prestige 


including 
and seek news 
through publicity of their programs and 
WHY NOT N.A.R.S.T.? 


A publicity chairman develops a news 


their members. 


release (approved by the program chair- 
man) for release to “AP.” Each officer of 
N.A.R.S.T. and each participant inform the 
publicity chairman of his role in the annual 
meeting and in addition send to the publicity 
chairman a brief personal data sheet and 
some glossy photographs if available. The 
“AP” 
forwarded to the University Press Bureau 
at the the 
participant is employed and, also, to the 
local newspaper, radio and/or TV stations 


release is then personalized and 


institution where officer or 


in the participants “home town.” Such a 
procedure insures uniform coverage and 
has greater acceptance because it originates 
“off campus” and has the sanction of the 
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national organization. The publicity chair 
man has a further responsibility. Prior to 
the the 


various news media in convention city and 


national convention he contacts 
attempts to arrange for a day by day cover 
age of the activities of the convention. 
Publicity for officers and participants in 
N.A.R.S.T. serves these (1) It 


may insure AP coverage (2) It may enable 


functions : 


officers and participants an advantage in 


“talking up” N.A.R.S.T. and its program 
(3) It offers recognition to individual 
participants, their institution and_ to 
N.A.R.S.T. 


The thirty third annual convention is 
only months away. If this proposal is to 
have a trial during the next convention we 
need YOUR reaction NOH’. Would you 
take a few minutes from your busy 
schedules and drop a postal card to Dr. 
Clarence Pruitt, Editor of Science Educa- 
tion, indicating approval or disapproval ? 

| believe publicity would help DO 


YOU? 


SCIENCE IN THE TRAINING SCHOOLS * 


Louis I. KusLAN 


New Haven State Teachers College, New Haven, Connecticut 


I. PURPOSE 


. ca study of the science taught in the 
practice schools of the New Haven State 
Teachers College was undertaken primarily 
to gather data for the revision of the science 
the New State 
Teachers College. Due to the rather unusual 


curriculum = of Haven 


relationship existing between the practice 


* Within the past few years, there have been 
several major changes at this institution. It is 
now a general purpose college, named Southern 
Connecticut State College, and the science curricu- 
lum for the future elementary school teacher has 
been changed. Each science course now includes 
a regularly scheduled two or three hour laboratory 
period. 

The situation in the training schools is still 
very much the same and the conclusions of the 
study, now ten years old, are valid. 


schools and the college, it was felt that the 
data obtained with respect to the demands 
on the training teachers and their cadet 
teachers would be of value in our curriculum 
revision. Specifically, the investigator was 
interested in: 
1. The kind of 


schools 


science taught in the training 


2.The science background of training school 
teachers 

3. The factors aiding and hindering science 
teaching in the training schools 

4.The strengths and weaknesses of student 
teachers in science 


Il. THE TRAINING 


SCHOOLS 
Four elementary schools in the city of 
New the 


college as full-time training or practice 


Haven are made available to 
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TABLE I 


NUMBER AND GRADE OF CLASSES IN EACH SCHOOL ® 
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Grade Sch. A Sch. B Sch. C 
Kind. 2 1 1 
1 2 3 2 
1-2 ] 0 0 
2 2 2 1 
2-3 0 1 1 
3 2 1 1 
3-4” 0 1 0 
4 | 1 1 
4-5 1 0 1 
5 1 1 1 
5-6 1 1 0 
8) 2 l 1 
15 13 10 


® Special and part-time classes not included. 
b Counted as primary. 


schools; their teachers, employed by the 
state, are accorded equal academic status 
the faculty. A 


director of practice teaching at the college 


with so-called “campus” 
supervises the activities of the practice 
schools and coordinates student teaching 
activities. Three schools have functioned as 
training schools for a considerable time, 
while the fourth, school D, at the time of 
the reported research, had served as a 
training school for but one year. Table I 
gives the number and grade level of classes 
in each school, omitting special classes, and 
classes for which science was department- 
alized (in only one school, involving two 
sixth grades and one seventh grade, the 
only seventh grade in the four schools). 
The New Haven State Teachers College 
prepares only elementary school teachers, 
kindergarten to sixth grade, except for the 
fields of art, physical education, and library 
science, in which prospective secondary 


school teachers are enrolled. Table II gives 


TABLE II 


Puri, ENROLLMENTS IN EAcH SCHOOL 


School Enrollment 
A 464 
B 419 
Cc 341 
D 509 


1731 total 


Sch. D Total No. Grades 

2 6 

4 11 

0 1 

3 8 

0 2 

p 6 

0 l 

2 5 (35 primary) 
0 2 

2 5 

0 2 

2 6 

7 55 (20 inter- 


mediate ) 


pupil enrollments in each school, at the time 
of this report. 

Each teacher, during every college 
semester, was assigned some six juniors and 
seniors, two for each six week period of the 
The total time 
spent in practice teaching, observation, and 
limited participation for each student during 
his third and fourth years is twenty four 


weeks. During this two year period, stu- 


eighteen week semester. 


dents are assigned to several different levels 
and training teachers. 

At the time of this study, the college 
requirements in science were: 


1. “Biology,” two semesters, three hours per 
week, first year. 
2. “Physical Science Survey,” two 
three hours per week, second year. 
3. “Science in the Elementary School” (meth- 
ods), one semester, three hours per week, third 


year. 


semesters, 


None of these courses involved individual 
laboratory work, although there were avail- 
able, as electives, introductory courses in 
conservation, astronomy, physics, geology, 
and chemistry. Only through these electives 
was it possible for the embryo teacher to 
gain first hand experience with science 
materials, since the required science courses 
were basically lecture-demonstration. 

In addition, no classroom in any of the 


training schools was equipped for science. 
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There were few electric outlets, while gas 
or running water was available only in 
cooking rooms. Each school was supplied 
with a commercially prepared science kit, 
stocked with such items as magnets, test 
tubes, and dry cells. These kits were useful 
but somewhat limited, not only by the type 
of equipment, but by the need for scheduling 
in advance, and the careless handling they 
had received. They were in frequent use, 
but not by all teachers. The frequency and 
distribution of use were not investigated, 
but would undoubtedly have yielded data 
of interest. In each of two schools, there 
was a teacher specially interested in science 
who had, over a period of years, built up a 
small stock of such materials as a barometer 
and an aquarium, and this collection was 
occasionally used by other teachers. 

Table III gives the data on years of 


TABLE III 


YEARS OF EXPERIENCE IN TRAINING SCHOOLS 
(54 TEACHERS) 


Primary Intermediate All 
Mean 9.9 11.1 10.3 
Median “ef 4.3 4.5 
Range 1-25 1-34 1-34 


teaching experience in the training schools. 
In three of the schools, the staff had had 
considerable experience in this special role, 
whereas in school D, the teachers were 
relatively inexperienced, although all had 
taught for several years as a minimum in 
other elementary schools. Twenty-two 
teachers had taught for less than two years 
in the training schools, and of these, nine 
were from school D. If teachers with less 
than two years of practice school experience 
are omitted, the mean years of experience 
are fifteen. Due to State Department of 
Education requirements, the teachers have 
either matriculated for or have already 
received the Master’s degree. Only nineteen 
(fourteen primary and five intermediate) 
were without this advanced degree. In addi- 
tion, a number had gone considerably past 
the Master’s in terms of course work. The 
majority, twenty-eight, had graduated from 
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the New Haven State Teachers College, and 
of the remainder, most had spent one year 
or more in undergraduate studies there. In 
general, the training school staff may well 
be considered as made up of master teachers, 
with a majority having considerable expe- 
rience in guiding student teachers. 


III. PROCEDURE 


The procedure utilized was primarily that 
of the questionnaire. The original draft was 
revised in consultation with Dr. S. M. 
Brownell, at that time President of the 
college, and then discussed item by item 
with six practice school teachers. After 
further revision with Dr. Brownell, it was 
placed in the hands of each of the teachers 
in the training schools and _ personally 
explained. The percentage of returns after 
a two week period was 75. The lowest 
percentage of returns, 50 and 60 were from 
the kindergarten and fifth grade teachers 
respectively. By schools, school D was low 
with 53 per cent. At the end of the waiting 
period, when the questionnaire was picked 
up, the investigator asked each participating 
teacher for comments and questions. Due to 
the full schedule of these teachers, it was 
manifestly impossible to discuss each item 
in detail. While the data were compiled in 
quantitative form, there did not appear to 
be any warrant for tests of significance, 
and therefore, none were employed. The 
investigator has few illusions concerning 
the absolute validity or high reliability of 
this study. The teachers who participated, 
responded, the investigator believes, as 
accurately and honestly as possible, but as 
with many questionnaires, dependence upon 
memory, inexact terminology, the necessity 
of categorizing responses, and differences 
between teachers led to a lower validity and 
reliability than desired. The degree to 
which the results of this report corresponded 
to the actual situation is not, of course, 
known. But from the comments of teachers, 
supervisory and administrative personnel, 
and personal observation, there did appear 
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to be some correspondence with the science 
program of the practice schools. 


IV. RESULTS 


A. The Extent to Which Science is 
Taught in the Training Schools as a 
Separate Subject or Field: 

In general, science in the training schools 
of the New Haven State Teachers College 
was not taught as a separate subject by 
either primary or intermediate teachers, 
although there were definite science activ- 
ities in most classes at least once a week. 
Science emerged from such areas as social 
studies and reading, leading in many cases, 
to both long time (a week or more) and 
short time (less than one week) activities 
where the emphasis was primarily on sci- 
ence. This does not mean that science was 
incidental, but rather planned in advance 
by both primary and intermediate teachers 


utilizing wherever possible children’s 
interests along with teacher motivated 


the 
teachers however did teach science inciden- 
tally, little 
planning in this area. 

B. Factors Which Hinder the Teaching 
of Science at the Present Time: 


activities. A minority of primary 


with relatively long range 


The factors considered by many teachers 
to be problems were : 


a. Lack of material equipment and facilities 
(both groups). 

b. Lack of audio-visual aids (both groups). 

c. Lack of suitable books and periodicals (more 
serious for intermediate). 

d. Lack of special advisory services (primary 
mainly ). 

e. Field trip difficulties (field-trip mechanics— 
intermediate mainly). 

f. Lack of availability of community resources 
(intermediate mainly). 


which the 

would be 
difficulty, such as teacher science back- 
ground and mastery of the methods and 
materials of teaching science, were not 


The factors investigator 


thought a priori sources of 


considered to be serious problems. 
C. Factors Which Help Teachers Plan 
and Carry Through Science Activities : 
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In general, both primary and _ inter- 
mediate teachers felt that the various sci- 
ence courses taken in college and in-service 
were of some value to them in their present 
science teaching. Of interest 
response to one item wherein both groups 
indicated that “emphasis on subject matter”’ 
in these courses had been helpful, although 
from other data, it was clear that they did 
not teach science on a “subject matter’ or 


was the 


“ground-covering” basis; rather, they were 
able to adapt that subject matter to the 
needs and interests of their classes. Many 
teachers expressed the opinion that the 
laboratory work they had had was of little 
help. 
determine the nature of this laboratory 
work, the records available (See Item D) 
indicated a traditional emphasis, with little 
or no attention to the needs of the elemen- 
tary school. As Item L indicates, these 
teachers believed that their student teachers 
should have the opportunity to do laboratory 
work, but of a type pointed toward their 
future teaching responsibilities. 

Available supplies and equipment were 
considered helpful, but teacher comments 
indicated that more equipment would have 
extremely useful. Other helpful 
factors were: 


While it was almost impossible to 


been 


a. The science committee report.1 

b. The variety of books and periodicals.” 

c. The science hobbies and interests of indi- 
vidual teachers. 


D. Teacher Background in Science After 
Graduation from High School : 

No attempt was made to determine the 
number of hours credit for each course or 
for laboratory work, nor were the number 
of courses in each separate science tabulated. 
A teacher with three courses in chemistry 
would, according to the manner in which 
the item had been formulated, report but 
“course rather 
separate courses. The phrase “Course area” 


one area” than three 


1A course of study for the primary and inter- 
mediate grades worked out by a committee of 
practice school teachers. 

2 That is, those which were available. 








r= 


- 


f 
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was thus used to denote a number of 
different science areas, such as physics, 
chemistry, biology, and so on. Presumably 
then, teachers would have taken more sci- 
ence courses than would be evident by 
inspection of “course area” totals. In addi- 
tion to the responses of teachers to this 
question, a check was made on teachers for 
whom course records were available. Since 
the records were incomplete, it was con- 
sidered unwise to attempt to determine 
credit hours. In most cases, it was impos- 
sible to determine courses with laboratory 
sections. In addition, courses in the area 
of health were arbitrarily omitted, although 
perhaps included as science courses by 
teachers when reporting. 

The total data for this item were analyzed 
in three ways: 

a. Through the responses of fifteen intermediate 
and twenty-eight primary teachers. 

b. Through fairly complete records for twenty- 
three primary and thirteen intermediate teachers 
(including thirteen who did not respond to this 
section of the questionnaire). 

c. Through the course records and questionnaire 
returns available for seventeen primary and six 
intermediate teachers. 


Undoubtedly, many of the “course areas” 
overlap and this overlapping caused some 
confusion. Furthermore, a course listed in 
one area in the records may very well have 
emphasized materials in another area and 
the teacher, remembering this, could have 
listed it in both areas, or the latter, rather 
than as recorded. 
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a. All teachers responding. 


For the forty-three teachers responding to 
this item, there was a total of 220 “course 
areas,” giving a mean of 5.2 “course areas” 
per teacher, and a range of from two to ten. 
Table IV gives “field area” (defined as the 
sum of all course areas in a field such as 
physical or biological -science) means, 
medians, and ranges for both primary and 
intermediate teachers. The difference in 
mean between biological and physical field 
areas is probably of no significance consider- 
ing the nature of the data. Each teacher 
reported as a minimum background at least 
two science “field areas,” and many 
possessed a background in all three fields 
physical and biological science, and meth- 
ods. Differences between primary and 
intermediate teachers in “field areas” were 
of no apparent significance, both groups 
appeared about equally well prepared. 
Laboratory work reported was so_ in 
frequent that apparently the only appro 
priate comment is that these teachers seem to 
have been able to develop the skills and 
knowledges essential for first hand expe- 
riences in their actual teaching situations. 
However, as indicated in item L, they 
favored science laboratory work for their 
student teachers. 

Table V gives the most common com- 
binations of “course areas” reported. It 
will be noted that with only three “course 
areas,” number two in the table, was there 


a pattern common to as many as a third of 


TABLE IV 


Frecp AreEAS ReporTeD FOR ALL TEACHERS (28P, 151) 


Primary 

Field Area Teachers 
Physical Science 1.88 
Biological Science 2.4 
Methods 0.8 
Mean for all course areas 5.0 
Range of all course ars 2-9 
Median for all course areas 5.5 


Intermediate All 
Teachers Teachers 
2.0 1.9 
2.3 2.4 
0.9 0.9 
5.2 52 
2-10 10 
6.3 5.6 


a To be read as a mean of 1.8 “course areas” in the “field area” of Physical Science for primary 


teachers. 
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TABLE V 
Common Course AREAS Reportep (28P, 151) 
Course Area Pri. Int. Total 
1, Physical Science, General Biology, Elementary 
Methods 8 5 13 
2. Physical Science, Nature Study, Elementary 
Methods 8 7 15 
3. Physical Science, Nature Study, Geography, 
Elementary Methods 5 6 11 
4. Physical Science, Nature Study, Elementary 
Methods, Human Biology 3 5 8 
5. Physical Science, General Biology, Elementary 
Methods, Human Biology 2 5 7 
6. Physical Science, General Biology, Geography, 
Nature Study, Human Biology, Elementary 
Methods 1 5 6 
TABLE VI 
Fiecp AREAS Recorpep For TEACHERS (23P, 131) 

Field Area Pri. Int. All 
Physical Science 1,38 es 1.2 
Biological Science 1.3 1.3 b.2 
Methods 0.7 0.6 0.7 
Mean for all course areas 3.4 2.5 om 
Range for all course areas 1-5 1-6 1-6 
Median for all course areas 3.9 3.4 3.8 


® To be read as a mean of 1.3 “course areas” 
Science. 


the total reporting, and here too course 
titles may be deceiving. 


b. Data from records only. 


Table VI gives “field areas” as taken 


from administrative records. Obviously, 
mean recorded “field areas’”’ were consider- 
ably lower in number than mean reported 
“field areas” except for methods, and there 
was practically no difference between the 


No 


teacher’s background of course work was 


biological and physical science areas. 


completely devoid of science, while many 
Table 


VII gives common “course area” combina- 


had worked in four or more areas. 


tions. Twenty-two teachers had taken 


for primary teachers in the “field area” of Physical 


Physical Science, General Biology, and 
Elementary Methods as 


thirteen who reported these areas. Thus, 


compared to 
on the testimony of Tables 7 and 8, teachers 


have not taken many “course areas” in 


common. 


c. Comparison of responses and records. 


There were available for twenty-three 
teachers (seventeen primary and six inter- 
mediate) both records and questionnaire 
results. Table VIII gives both recorded 
and reported “field areas” for these teachers. 
In nearly all cases, the number of “course 
areas” in each “field area” reported is 
greater than the number recorded, although 


TABLE VII 


Common Course AREAS Recorpep (23P, 131) * 


Course Areas 


Physical Science, General Biology, 
Methods 
Physical Science, General 


Methods, Human Biology 


Biology, 


Elementary 


Elementary 


Pri. Int. Total 
16 6 22 
5 3 8 


® No other course combinations common to more than two teachers. 
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TABLE VIII 
Fietp AREAS (RECORDED AND Reportep, 17P, 61) 
Pri. Int. All 
Field Area Rec. Rep. Rec. Rep. Rec. Rep. 
Physical Science 1.4 1.9 1.3 2.8 1.4 2.1 
Biological Science 1.6 2.2 1.8 La 1.7 : 
Methods 0.8 0.7 0.8 0.8 0.8 0.7 
Total Mean for all areas 3.8 4.7 4.1 6.8 3.9 5.3 
Total Median for all areas 4.1 5.3 4.6 7.0 4.4 5.3 
Range 2-7 2-8 2-6 2-10 2-7 2-10 
this is more evident for intermediate Catalog descriptions, as we all know, are 


teachers than for primary teachers. Re- 
corded areas for intermediate teachers were 
but slightly greater, 4.1 to 3.8, than for 
primary teachers, whereas reported results 
gave 5.8 and 4.7 respectively. One might 
expect a wider range of background for 
the [ 
increasing age of children and consequent 


intermediate teachers on basis of 
need for a wider range of experience, but 
this is not apparently borne out by the 
record. The only “field area” in which there 
appeared to be close agreement was that of 
Elementary Methods. 

In a “course area” such as Nature Study, 
reported for fourteen teachers, there were 
but four teachers recorded, perhaps due to 
such factors as different concepts of nature 
study, and the reporting of other biology 
courses as Nature Study. In but two cases, 
Chemistry and Biology, did teachers report 
fewer “course areas” than indicated by the 
record, i.e., for Biology, eighteen recorded 
and eleven reported. In four other areas, 
Physiology, Zoology, Botany, and Nature 
Study, 
areas” 


“course 
If 


memory lapses are only partially at fault, 


teachers reported more 


than indicated by the record. 


likely to be misleading. Since courses in 
Health were not recorded, some of them, 


which may have been reported as Phys- 


iology or Human Biology, were not 
counted. Furthermore, Zoology, Nature 
Study, and Botany are important elements 


the teacher, 


remembering the component areas could 


in General Biology, and 
have listed the separate courses rather than 
General Biology. In the same way, many 


physical science survey courses are made 


up of blocks from each of several areas, 
and listed as Astronomy, Geology, or 
Physics by teachers rather than as one 
“course area.” A number of other “course 


were recorded none more than once 
of 


areas” 


Meteorology, Chemistry Digestion, 
Histology, and Nutrition, and these were 
added to the physical or biological “course 
area” arbitrarily deemed appropriate. 

I. Science Areas Taught long 
Time (Week or More) 
(Less Than a Week) 


Table IX gives the data on the number 


on a 


or Short Time 


Basis: * 


} This item of the questionnaire was based on the 
practice schools course of study in science. The 
areas taken from this outline were: Animal Life, 


* of : ‘lant Life, Astronomy, Weather and Climate, 
these differences may be due to deceptive Plant Life riage eather and Climate 
. de : Air, Conservation, Magnets and _ Electricity, 
course titles, and varying course emphasis. Energy, Sound, Geology, and Machines As 
TABLE IX 
Science ArEAS For Att TeAcuers (28P, 151) 
No. 
Teachers Long Time Short Time 

School Number Mean Number Mean 
A 13 43 awe 55 4.2 
B 12 47 3.9 20 tZ 
Cc 9 34 3.8 10 1.1 
D 9 42 4.6 19 2.1 
Total 43 166 3.9 104 2.4 
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TABLE X 
ScrENCE AREAS REeEportep (28P, 151) 
Type Mean Median Range 
Pri. Int. All Pri. Int. All Pri. im. All 
Long time S2- 3.0 3 St “Fe 25 0-8 1-11 0-11 
Short time Ba. ess 2.8 ie ie Mee 0-7 0-9 0-9 


1949- 
These figures do not, of course, 


of science areas in each school for 
1950. 
denote total activities in science, but only 
the number of science areas in which these 
activities were categorized. In addition, at 
the time of the study, there were still two 
months left in the school year, thus the total 
number of areas would probably have been 
greater. Table X, for long and short time 
areas, gives a mean of 3.2 areas for primary 
grades, 5.0 for intermediate grades, and a 
mean of 3.9 for both groups combined. For 
short time activities, all teachers reported 
a mean of 2.4 (which seems low), 2.2 for 
primary and 2.7 for intermediate teachers. 
As might be expected, intermediate teachers 
carry on more long time activities than do 
primary teachers. The difference in short 
time activities between the two groups is 
hardly significant. The total number and 
mean for each kind of science area does 
not, of course, reflect necessarily the char- 
acter of the science program of the school. 
A teacher may be more effective with one 
science area than another teacher with 
activities in all eleven areas. 

Table XI presents data on the science 
areas infrequently studied in the practice 
schools. This rating was made on an 
arbitrary basis. For assignment of an area 
to the low category, the investigator con- 
sidered that the total number of long time 
and short time activities for each area 
should be less than 50 per cent of the 
number of teachers in the school. In this 
way, as long as 50 per cent of the teachers 
gave either long time or short time activities 


indicated in the analysis of results, Animal Life 
and Plant Life would probably have yielded other 
results if broken down into sub-areas. This was 
not attempted, since it was felt desirable to leave 
the areas in the form presented in the course of 
study. 


in that particular science area, it was not 
considered low. The complete breakdown 
of science areas (not given) for each teacher 
showed that the various low areas were 
not confined to any particular grade or 
school. Apparently, there was no systematic 
planning on an all-school basis for science 
activities, despite the ready availability of 
the science course of study. Where areas 
were repeated in the next grade or in 
succeeding grades, they may well have been 
considerably enriched, but when they were 
low fun- 
damental concepts and understandings were 
As a further 
check, Table XII was derived, comparing 
physical and biological field areas. In all 
but long time for primary 
teachers, the nymber and mean of activities 
was greater for physical than for biological 
science. Only in 


throughout a_ school, certain 


probably never developed. 


cases one, 


science did 
intermediate teachers participate in more 
areas than did primary teachers, 3.3 to 1.7. 
Whether this was due to teacher belief that 
intermediate children had had few long 


physical 


time activities in physical science in the 
primary grades or that these children were 
better able to participate in such activities 
rather than in biological science could not 
be determined. These data would appear 
to be almost directly contradictory to those 
of table XI, where the low areas, with the 


TABLE XI 
Low AREAS IN SCHOOLS 
School Area 

A Conservation, Energy, Geology, 
Machines 

B Air, Conservation, Energy, Geol- 
ogy, Machines, Sound 

Cc Astronomy, Energy, Magnetism 
and Electricity, Machines, Sound 

D Energy, Geology, Machines, 


Sound 
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TABLE XII 
PuysicAL AND BrotocicAL ScIENCE Fietp AreAs (28P, 151) 
Long Time Short Time 
Field Area Pri. Int. Pri. Int. Pri. Int. Pri. Int. 
Number Mean Number Mean 
Physical Science 47 49 LZ 3.3 45 30 1.6 2.0 
Biological Science 43 27 1.6 1.8 18 15 0.7 0.8 
exception of Conservation, fall in the ence, in such sub-areas as Air, and Ma- 


physical sciences. This apparent discrep- 
ancy, however, may be explained as due to 
the greater ease of working in other physical 
science areas (availability of materials, 
audio-visual aids, student interest), and to 
the manner in which the course of study, 
were taken, 


from which these areas was 


set up. Animal Life and Plant Life were 
all-inclusive categories, not broken down 


further into sub-areas as was physical sci- 


chines. The latter treatment could well have 
been more suggestive to teachers as to 
specific activities they had carried on, than 
would such titles as Animal or Plant Life. 
The investigator believes that it is for this 
latter reason primarily that the number of 
biological science areal activities was 
considerably lower than the number of 
physical science activities 


Table XIII gives long time science areas 


TABLE XIII 


ComMon Science AreEAS (LonG Time, 28P, 151) 


School Area Pri Int 
A Animal Life, Plant Life ) 2 
Animal Life, Plant Life, Weather 5 0 
Animal Life, Weather 5 l 
Plant Life, Weather 5 0 
B Animal Life, Plant Life 3 2 
Animal Life, Plant Life, Weather 3 2 
Animal Life, Plant Life, Astronomy 2 l 
Cc Animal Life, Plant Life, Weather, Air ] 0 
Animal Life, Plant Life 3 0 
Weather, Air 2 3 
Weather, Air, Conservation 2 3 
Astronomy, Air, Conservation l 2 
D Animal Life, Plant Life 6 0 
Animal Life, Plant Life, Weather, Air 0 
Plant Life, Weather, Air, Conservation, Geology ] 2 
Plant Life, Weather, Astronomy, Conservation 2 1 
Weather, Air 3 l 
Plant Life, Weather. Air 3 i 
TABLE XIV 
CoMMON ScriENCE AREAS For ALL TEACHERS (28P, 151) 

Long Time Activity Area Pri, Int. 
Animal Life, Plant Life, Weather 15 2 
Animal Life, Plant Life, Weather, Air ) 1 
Animal Life, Plant Life 17 4 
Animal Life, Plant Life, Geology 4 1 

Short Time Activities 
Magnetism, Animal Life, Plant Life, Astronomy 3 0 
Animal Life, Plant Life, Astronomy 2 3 
Animal Life, Plant Life 7 3 
Animal Life, Magnetism 2 4 
Air, Magnetism 3 + 
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XIV 
gives common long and short time areas 
for all teachers. 
long time areas, the largest number of 
teachers was twenty-one (17 primary and 
4 intermediate) for Animal Life and Plant 
Life. This shift 
from grade to grade of science areas and 


common to each school while table 


It will be seen that for 


could mean a desirable 
lack of teacher subservience to a syllabus 
or text, but as indicated above, the place- 
ment of science areas and activities appeared 
relatively unplanned. Thus it was appar- 
ently possible for a child te progress through 
the elementary school, without exposure 
to some science areas, yet over-exposed to 
others. 

F. Sources Used by Teachers in Plan- 
ning Science Activities : 

In general, teachers of both groups used 





a variety of sources—the science course of 
study, texts for children, teacher texts, and 
source books of experiments. The majority 
of responses in both groups indicated that 
activities not 
primarily on the basis of teacher motivation, 
but built on class interests. The latter is 
not equivalent to incidental motivation, 


science were pre-planned 


since it is entirely possible to plan long or 
short range activities on the basis of known 
interests of children. Undoubtedly, the 
training school staff, selected on the basis 
of teaching ability, was fully able to utilize 
incidental and teacher motivation whenever 
pertinent. An appreciable number of both 
primary and intermediate teachers did not 
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which may indicate either unavailability of 
such sources, use of others better adapted 
to the teacher, lack of emphasis on simple, 
first hand experiences, or some combination 
of these factors. 

G. Aspects of Science Teaching in Which 
Help is Received From Advisory or Super- 
visory Persons: 

Advisory or supervisory services were of 
relatively little use to the teachers of both 
groups, perhaps because of a lack of special 
competence in science by such personnel. 
The School Service of the Peabody Museum 
was felt to be of considerable assistance to 
intermediate teachers, but less so to primary 
teachers, due, it was believed, to a lack of 
attention to the needs of children in primary 
grades and to inadequate facilities and 
materials for the younger child. 

In only one aspect, “grade placement of 
activities” were supervisors of assistance to 
a relatively large number of teachers, and 
this assistance was reported only by primary 
teachers. However, other responses in- 
dicated that teachers in both groups believed 
that they were able to adapt science activ- 
ities to their grade levels without great 
difficulty, and that while primary teachers 
were sometimes troubled by lack of special 
advisory services, intermediate teachers did 
not have this difficulty. Again it must be 
recognized that these teachers were experts, 
and undoubtedly required less advisory aid 
than would a more typical group. The fact 
that some help was desired points out some 


often use various experiment sources, of the difficulties faced by a teacher without 
TABLE XV 
SuccestTions For Improvinc TEAcHING (25P, 111) 
Suggestion Pri. Int. Suggestion 
Rank 

A program of in-service training 1 1 Availability of a science staff mem- 
for teachers ber of the Teachers College 

Availability of a science staff mem- 2 2 A program of in-service training 
ber of the Teachers College for teachers 

A full time training teacher . . . able 3 3 A full time training teacher . 
to serve as a science advisor able to serve as a science advisor 

Assignment of a member of the 4 4 Assignment of a member of the 
Teachers College science department Teachers College science Department 

A full time training teacher . . . by 5 5 A full time training teacher . . . by 
some exchange of classes . . . able to some exchange of classes . . . able to 


teach science ...on a regular schedule 


teach science on a regular schedule 
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TABLE XVI 


PREFERRED IN-SERVICE COURSES 


Course Pri. Int. Course 
Rank 
Workshops built around _ science | ] New developments in science 
problems 
Special methods courses built around 2 2 Workshops built around science 
science problems problems 
New Developments in science 3.5 3 Special methods courses built around 
science problems 
A course designed to develop compe- 3.5 


tence in using science materials 


the training and experience of the practice 
school teacher. 

H. Suggestions for Improving the Teach- 
ing of Science: 

The results for both groups were nearly 
identical, as indicated by Table XV. As 
might be expected on an a priori basis, both 
primary and intermediate teachers would 
prefer to develop whatever competences are 
required through inservice training, but 
they also felt that a science department staff 
member on call would be helpful in improv- 
ing science teaching in their schools. 
Departmentalization of science in the lower 
grades was frowned on, even in the one 
school departmentalized for sixth grade 
science. 

In connection with the suggestion for 
assignment of a member of science depart- 
ment to the school in an advisory capacity, 
an additional explanation should have been 
made. Regular visits of science department 
members would probably be of more value 
to these staff members than to the training 
school teachers, since they would then be 
able to come into the closest contact with 
the actual situation in the schools, where 
their students would soon spend consider- 
able time. The writer believes that if this 
suggestion had been made, that the item 
would have been rated higher. Several 
teachers rather wryly commented that 
better than all the suggestions would have 
been ample science supplies and equipment. 

I. The Three Courses Most Desired for 
In-Service Work in Science: 

From Table X VI, there would appear to 
be little difference in the type of in-service 


work desired by both groups, although 
intermediate teachers ranked “New devel- 
opments in science” first as compared to 
primary teachers who ranked “\Vorkshops 
built around science problems” first. With 
this exception, teachers apparently agreed 
that in-service courses should serve their 
specific teaching needs. In line with teacher 
beliefs that their competence in handling 
the materials of science was adequate, 
courses devoted to developing competence 
in handling these science materials fell at 
the bottom of the list for primary teachers 
and were unranked by intermediate teach 
ers. 
J. Student Teacher Activities in Science : 
Both juniors and seniors were given the 
opportunity to participate in the various 
science activities of the classes, including 
planning of activities, development of 
comprehensive units, directing field trips, 
setting up science tables, and_ utilizing 
audio-visual aids. As was to be expected, 
seniors participated more often and more 
satisfactorily than did juniors, especially 
in providing first hand science experiences. 
K. Training of the Student Teacher for 
Teaching Science in the Training School : 
In general, both groups of teachers were 
satisfied with the training received by the 
student teacher in science teaching during 
the training period. The responses should 
be interpreted with item L in mind, wherein 
teachers believed that students, previous to 
student teaching, should have developed 
more adequate science skills and knowl- 
edges. Considering student background in 


science, practice school teachers believed 
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that 
2 st cc c ack « ° 
3ut, if student background had been on a 


as much as possible had been done. 


higher level, these training school teachers 
Both 
groups expressed considerable dissatisfac- 


would have been better pleased. 


tion with “Skills in evaluating science out- 
comes.” With but two other sub-items were 
as many as four teachers dissatisfied with 
their student teachers; “Integration of sci- 
ence with other areas” and “Providing first 
hand experiences,” both for 
grades (where a greater range and depth 
of science abilities was required ). 

L. Possible Changes Directed Toward 


intermediate 


Improving Student Teacher Preparation : 

Despite the more or less general satisfac- 
tion of teachers with their fledglings, both 
groups, primary and intermediate, almost 
unanimously believed that certain emphases 
were desirable in the pre-student teaching 
few cases did teachers 


period. In very 


(primary only) report that student teachers 
were possessed of an adequate background. 
As_ teacher 
emphasis should have been placed in course 


comments indicated, more 


work on some kind of laboratory experience, 

emphatically not of a traditional nature, to 

develop competence with science materials. 

In addition, teachers generally were in 

agreement on the following: 

1. Emphasis on planning experiments and 
demonstrations. 

. Emphasis on use of community resources. 

. Emphasis on more experience with audio- 

visual aids. 

. Emphasis on a better understanding of eval- 

uation in science. 

5. Emphasis on a wider integration of science 
with other curriculum areas, since so much 
of the science program in the practice schools 
grew out of these areas. 


wn 


as 


V. SUMMARY AND CONCLUSIONS 


This study was an attempt to determine, 
through a questionnaire technique, the nature 


of the science program of the training 
schools of the New Haven State Teachers 
College, as it related to teachers, pupils, 
and student teachers. The questionnaire was 
“‘validated” by means of a “jury” of teach- 
ers in the training schools, and ‘an effort 
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was made to phrase the items so that quanti- 
tative data could be secured. Forty-three of 
fifty-five teachers responded, twenty-eight 
primary and fifteen intermediate teachers. 
Information was sought concerning the 
extent to which science was taught as a 
subject field, factors helping and hindering 
teachers, science background of teachers, 
the number of science areas studies, sug- 
gestions for improving the teaching of sci- 
ence in the practice schools, and available 
opportunities in science for student teachers. 

The writer believes that the following 
conclusions may reliably be drawn from the 
data : 

1. Science in the training schools of the 
New Haven State Teachers College was not 
taught to any considerable extent as a 
separate subject or field. 

2. Teachers believed that these factors 
hindered their science teaching : 

a. Lack of material equipment and facilities. 
b. Lack of audio-visual aids. 

c. Lack of suitable books and periodicals. 
d. Lack of special advisory services. 

e. Field trip difficulties. 

3. Teachers believed these factors to be 
helpful in their science teaching: 

a. The supplies and equipment actually on hand. 

b. Science committee report. 

c. Science hobbies and special interests in sci- 
ence. 

d. Other teachers specially interested in science. 

4. Most teachers have taken at least one 
course in each of the three fields of physical 
and 
methods, and did not feel unprepared to 


science, biological science, science 
teach science in their particular grades. 

5. Both primary and intermediate teach- 
ers, in general, participated in activities in 
at least four areas, both long and short 
time, although intermediate teachers carried 
on more long time activities. A number of 
areas, such as Energy, and Machines, were 
relatively low in frequency. There did not 
appear to be any over-all planning to avoid 
over-emphasis in some areas, and under- 
emphasis in others. 

6. Many teachers utilized a variety of 
sources in planning and carrying on their 
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science activities, which were based on the 


interests of their classes. rather than on 
incidental or teacher motivation. 

there was little advisory 
both but inter- 
mediate teachers felt that they could carry 


on their 


7. In general, 


aid available to groups, 


science activities without any 
considerable difficulty despite lack of such 
assistance. 

8. Teachers reported that the most use- 
ful methods for improving science instruc- 
the 


through development of individual com- 


tion in training schools would be 
petence by in-service training, and by the 
availability of a science staff member of the 
college on special call. 

9. Both primary and intermediate teach- 
ers believed that their in-service courses 
should be built around their specific teach- 
ing needs in science. 

10. Student teachers the 


were given 


PossIBLE LEARNINGS 


2cc 
III 


opportunity to participate in science activ- 
ities and took advantage of these opportu- 
nities. Seniors, through an enlarged back- 
ground of subject matter and teaching skills, 
were somewhat more active with science 
than juniors. 

11. A large majority of practice school 
personnel were satisfied with the training 
which student teachers received during their 
student teaching periods, when their actual 
science background was considered. 

12. Teachers almost unanimously stated 
that, while student teaching in science was 
satisfactory, student science background 
was not adequate for the demands which 
would be placed on the student as a teacher. 
As a result, certain possible emphases in 
the science curriculum of the college were 
generally desired, revolving about the 
adaptation of science in the college to future 
teaching needs. 


A STUDY OF THE POSSIBLE LEARNINGS RESULTING 
FROM SCIENCE EXPERIMENTATION BY A CLASS 
OF FIRST GRADE CHILDREN 


Mary E-tiotr JoNEs 
Apt. 203, 4740 Bradley Blvd., Chevy Chase, Maryland 


PART 


I. ITS IMPORTANCE AND PURPOSE 
O NE of the objectives of science educa- 
tion has been, for years, problem- 
solving skills, commonly known as the 
scientific method. The list of skills compos- 
ing this objective was compiled as a result 
of the writings of noted educators,* and 


1 Nelson B. Henry, “The Objectives of Science 
Education,” Science Education in American 
Schools, National Society for the Study of Ed- 
ucation, Forty-Sixth Yearbook, Part I (Chicago: 
The University of Chicago Press, 1947), p. 29. 

2M. R. Cohen and E. Nagel, An Introduction 
to Logic and Scientific Method (New York: 
Harcourt, Brace and Co., 1934); John Dewey, 
How We Think (Boston: D. C. Heath and Co., 
1933, Revised) ; Oreon Keeslar, “The Elements 
of Scientific Method,” Science Education, 


XXVIII, Dec. 1945, p. 273-78. 


I. AN OVERVIEW OF THE STUDY 


number six in this list of skills states, “Test 


the hypothesis by experimentation or other 


means.” * In books written by elementary 


science educators “other means” are the 
observations and the recorded findings of 
scientists.* 

During the past number of years curric- 
ulum educators have advocated integrating 
problems in social studies, science, and 
other areas of living in a large program 


called social living or social education.*: © 


8 Henry, loc. cit. 

4Glenn O. Blough and Albert J. Huggett, 
Elementary School Science and How to Teach It 
(New York: Dryden Press, 1951); Gerald S 
Craig, Science for the Elementary School Teacher, 
New Edition (Boston: Ginn and Co., 1958). 

5 Alice Miel, Peggy Brogan, More than Social 
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In at least one school system in which this 
integration has been attempted some teach- 
ers have been heard to say that they solve 
social studies problems by means of the 
scientific method. To test hypotheses in 
social studies by “experimentation or other 
means,” in its fullest sense, is certainly 
impossible. It is not, however, impossible 
to test science hypotheses by “other means” 
and leave out experimentation. Is it being 
apprehensive, therefore, to consider the 
possibility of an endeavor, in the future, to 
create a problem-solving method which can 
be used equally-well in solving problems of 
either origin? Hypotheses in social studies 
would be tested by consulting social study 
books, and science hypotheses would be 
tested by consulting science books. 

If experimentation offers possible unique 
learnings or certain 
learnings in a child, then experimentation 
must be given a place of importance in the 
education of children, and the method of 
solving science problems must continue to 


increases desirable 


be somewhat different from that of solving 
problems in social studies. It is, therefore, 
important to determine the learnings that 
may result from experimentation. It is, 
therefore, the purpose of this study to make 
some contribution to this problem through 
answering the question: 

What are the possible learnings from the 
science experiments in which a certain class 
of first grade children participated over a 
period of one year? 

The above argument is not, however, the 
only reason for the importance of this study. 
One of today’s leading educators, James B. 
Conant, has been quoted as recommending 
for nine out of ten students an historical 


approach to an understanding of science.’ 


Studies (Englewood Cliffs, N. J.: Prentice-Hall, 
Inc., 1957). 

6 Florence B. Stratemeyer, Hamden L. Forkner, 
Margaret G. McKim, A. Harry Passow, Develop- 
ing a Curriculum for Modern Living (New York: 


Bureau of Publications, Teachers College, 
Columbia University, 1957). 

7Lewis Paul Todd, “Science and _ Social 
Studies,” Science and Social Studies, Twenty- 


Seventh Yearbook of the National Council for 
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This science educator is quoted further as 
saying that the scientific method is an 
ambiguous phrase.* In its place he has 
substituted “ This 
phrase “process of travail’ may be para- 


a process of travail.’’® 


phrased as the way in which scientists 
really work in making discoveries. It is 
interesting to note that experimentation is 
an integral part in either the “process of 
travail” scientific method. It is 
significant that a social studies educator 
has used the ideas of this science educator 
in an article in which he recommends that 
teachers of the 
elementary school, develop in children an 


or the 


social studies, even in 
understanding of the “process of travail” 
through a study of a series of case studies 
of the works of scientists..° The object 
suggested by this social studies educator 
is to reveal the 
of science and technology in the develop- 
ment of the world around us, and most 
important the limitations of science.” 
Can these proposals be declared a sound 


basis for a science program for nine out of 


values of science, the role 


ten students? It is hoped that a careful 
evaluation of these proposals will be made 
before they are put into effect as a method 
for developing a desirable understanding 
of science. To make an honest evaluation of 
these proposals which, of necessity, leave out 
first-hand experiences in experimenting one 
must consider the learnings that may be 
gained through experimenting. It is, there- 
fore, important that the learnings in exper- 
imenting be identified. It is therefore, a 
second purpose of this study to make a small 


Social Studies (Washington, D. C.: National 
Council for Social Studies, A Department of the 
National Education Association, 1957), p. 19 
citing James B. Conant, On Understanding Sci- 





ence: An Historical Approach, (New Haven: 
Yale University Press, 1947). 

8 Ibid., p. 21. 

9 Tbid., p. 20. 

10Lewis Paul Todd, “Science and _ Social 


Studies,” Twenty-Seventh Yearbook of the Na- 
tional Council for Social Studies (Washington, 
D. C.: National Council for Social Studies, 1957), 
p. 19-21. 

11 Jbid., p. 30. 
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contribution to the evaluation of the above 
proposals by identifying the possible learn- 
ings through experimenting in the first 
grade. 

It is assumed that the above arguments 
are sufficient to establish the importance of 
identifying the possible learnings in exper- 
imenting. The fact, therefore, that no cur- 
rent nor past studies of this problem have 
been recorded increases the importance of 
this study.’* 

Former studies have dealt with the study 
of the development of problem-solving skills 
in children, 
described the development of scientific con- 


and a certain case study has 


cepts in a young child.'* In articles and 
books statements can be found that compare 
the investigation of children with the exper- 
imentation by scientists.” Conclusions have 
been drawn that the various problem-solving 
skills can be developed in children to vary- 
ing degrees at different grade levels and 
that experimentation is within the develop- 
mental nature of the child. 

Although these studies support a teacher 
in providing her children with opportunities 
for experimenting, they do not determine 
the value of this opportunity to experiment. 
The value of experimenting can be deter- 
mined only through an identification of the 
learnings that may result from this activity ; 
and since the only justification of any 


12.Ellsworth Obourn, Lillian Darnell, George 
Davis, Edward Weaver, “Fifth Annual Review of 
Research in Science Teaching,” Science Educa- 
tion, Vol. 41, No. 5 (December 1957), p. 375. 

13 Katherine E. Hill, Children’s Contributions 
in Science Discussions (New York: Bureau of 
Publications, Teachers College, Columbia Uni- 
versity, 1946); J. Myron Atkin, “An Analysis 
of the Development of Elementary School Chil- 
dren in Certain Selected Aspects of Problem 
Solving,” Abstract: Dissertation Abstracts (New 
York: New York University, 1956). 

14 John Gabriel Navarro, The Development of 
Scientific Concepts in a Young Child—A Case 
Study (New York: Bureau of Publications, 
Teachers College, Columbia University, 1955). 

15 Gerald S. Craig, Science for the Elementary 
School Teachers, New Edition (Boston: Ginn 
and Co., 1958), p. 2-5; Julian Greenlee, “Effective 
Learning through Science Investigation,” Science 
Teacher Journal of National Science Teachers 
Association, Vol. XXIII (February 1956), p. 15. 
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educational activity lies in the learnings 
involved, this study is important. 

What, then are the pos..ble learnings 
from the science experiments in which a 
certain class of first grade children partic- 
ipated over a period of one year? 

Il. THE DATA AND TERMS USED 
IN THIS STUDY 


The data used in this study consist of 


anecdotes selected from a voluminous 
record of anecdotes kept by a first grade 
The 
teacher during this period kept a record of 
the 


activities and discussions of science 


teacher over a period of one year. 


verbatim remarks made by children 


during 
problems. The portions of anecdotes used 
as data are the parts of discussions which 
resulted in experimentation. During the 
discussion the children were encouraged to 
express all their ideas bearing upon the 
When 
the 

ways in 


problem. their ideas had _ been 


asked to 
the 


expressed, children were 


propose which to find out 
truth. If the children proposed “trying it,” 
they, then, with the teacher’s aid planned 
and performed the experiment and drew a 
conclusion. When they had drawn a con- 
clusion, the teacher helped them to check 
their conclusion by consulting the findings 
of scientists as written for first erade 
children. 

The learnings that have been identified 
in this study are those indicated by the 
physical and oral responses of children 
made in order to carry out an experiment, 
or made as a result of that experiment or 
of an earlier experiment. This view that 
learning is either a response that comes in 
order to carry on an experience or the 
tendency of a response to return as an aid 
in a later experience is generally accepted 
in modern education.'® 

The learnings identified in this study have 
been called possible because the investigator 

16 William Heard Kilpatrick, 
Education (New York: The 
1951), pp. 227, 239, 243. 


Philosophy of 
Macmillan Co., 
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had no way of determining the number of 
children who acquired any one of the 
identified learnings. The responses of the 
quiet child were internal and, therefore, 
unmeasurable. 

The science experiments in this study 
were the planned manipulation of objects, 
inanimate or animate, and the utilization of 
energy and force in testing hypotheses deal- 
ing with an interpretation of the environ- 
ment.!* 


Ill. LIMITATIONS OF THE STUDY 


The study, however, has certain limita- 
tions. Some of these limitations have been 
caused by the data which was available to 
the investigator. Since the data have been 
gathered from a record of anecdotes kept 
by a first grade teacher, the learnings 
which it has been possible to identify have 
been those of first grade children. 

Another limitation caused by the source 
of the data is the fact that it was impossible 
for the teacher to record all of the responses 
of all of the children. At very exciting 
moments many of the children made com- 
ments all at one time, and the teacher was 
able to record only those comments which 
were made after the children had resumed a 
habit of talking one at a time. The data, 
therefore, have been limited to the responses 
which it was possible to record. 

A third limitation was caused by the 
methods used by the teacher in providing 
a science program for her children. Science 
experiences were not limited to discussions 
that ended in experimentation. There was 
a science corner in the room where individ- 
ual investigation was conducted, and from 
which arose problems and questions that 
were later discussed and solved by the 
class. There were walks taken to nearby 
spots. Each walk was taken with a definite 
purpose in mind, and sometimes as a result 
of these walks experiments were performed. 
Often, however, these walks resulted in dis- 


17 The record of anecdotes kept by- the teacher. 
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cussions dealing with interpreting observa- 
tions. Books were consulted for answers of 
scientists to problems when experimentation 
was impossible. When the answer was not 
to be found in first grade books, the teacher 
told the children what scientists had 
recorded in more advanced science books. 
The teacher carefully avoided the chance 
of being regarded as an authority. 

Because of the variety of science expe- 
riences afforded the children the investiga- 
tor has found, in the anecdotes, indications 
of learnings from the various science 
experiences. These learnings at times have 
been so closely interwoven and interrelated 
that the investigator has had to limit his 
definite conclusions on the learnings that 
resulted from experimentation. 


IV. THE ORGANIZATION OF THE STUDY 


The study, itself, consists of four sections 
representing the four problems which con- 
fronted the investigator in making this 
study. The first problem was that of setting 
up criteria by which to evaluate the possible 
learnings from experimentation that might 
be indicated in an analysis of the anecdotes. 
The criteria selected by the investigator 
have been placed in the first section. 

The second problem confronting the 
investigator was that of analyzing the data 
and identifying the possible learnings 
indicated by this analysis. In the second 
section, therefore, have been placed the 
selected excerpts of anecdotes, an analysis 
of those selected, and a list of learnings 
deemed to have been supported by the 
analysis. 

The third problem was that of evaluating 
the learnings that had been determined 
through the analysis of the excerpts from the 
anecdotes. In the third section, therefore, 
the investigator has attempted to show the 
relationship existing between the possible 
learnings identified through analyzing these 
first grade anecdotes and the criteria set up 
for evaluating purposes. In this same sec- 
tion the investigator has included some 
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remarks that seem worthy of consideration 

in determining the value of this study. 
The fourth and final problem confronting 

the investigator was that of summarizing 


PART II. CRITERIA CHOSEN 

Since the definition of learning as stated 
in this study is not limited by any phrase 
demanding a certain quality of response on 
the part of the child, the investigator’s first 
step in this study was to select criteria to 
be used in evaluating the learning that 
might be indicated in any response made 
by a child. 
investigator was compelled to assume that 


In selecting the criteria the 


any learning resulting from experimenta- 
tion which could be shown to contribute to 
the 
education would merit being considered to 


a realization of purposes of modern 
have value in the education of children. 

Since the purposes of education are often 
stated in terms too broad to be of use in 
this type of study, the investigator has not 
used as criteria the purposes as they are 
generally quoted. Instead the investigator 
has chosen as criteria the character traits 
listed below, the development of which 
represent the purposes of education as 
stated by Kilpatrick.’ 

1. A normally-adjusted personality. 

1 William Heard Kilpatrick, Philosophy of Ed- 
ucation (New York: The Macmillan Co., 1951), 
p. 428. 


PART Ill. THE ANALYSIS OF EXCERPTS FROM 


FOR 
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this study and drawing conclusions based on 


the findings. In the fourth section, there- 


fore, have been stated the summary, 


hypotheses, and conclusions of this study. 


EVALUATION PURPOSES 


2. Practical common sense in facing the varied 
situations of life. 

3. Acting on thinking. This includes sufficient 
sensitivity to note situations calling for thought; 
the habit of stopping, as needed, to think; an 
increasing range of appropriate knowledge t 
think with; skill in thinking to reliable conclu 
sions; disposition to act as thinking has decided 

4. Commitment to and skill in cooperative group 
discussion and decision as a means both to 
improvement of ideas and to carrying them out in 
life. 

5. Regard for the rights and feelings of others ; 
in one word, respect for personality, beginning 
with one’s fellows close at hand and extending 
gradually to all more distant. 

6. Attitudes of responsible citizenship; regard 
for the common good. Here again these extend 
gradually to larger and distant groups. 

7. A variety of interests and sources of finer 
enjoyment. 

8. Ideals, standards, and principles of action 
beginning again with matters close at hand but 
going ultimately toward a philosophy of life. 


After setting up the above character 
traits as criteria for evaluating any learning, 
the investigator analyzed the anecdotes to 
determine the learnings that might be the 
result of experimenting in first grade. The 
analysis of each excerpt from the anecdotes 
and the list of learnings indicated in the 


ANECDOTES AND THE IDENTIFICATION OF 
POSSIBLE LEARNINGS 


In Part III the investigator presents 
the analysis of the excerpts from anecdotes 
of first grade science discussions and a list 
of the possible learnings indicated in that 


analysis. 


analyses have been placed in the next 
section. 
FIRST GRADE 
I. THE ANALYSES OF THE EXCERPTS 
FROM FIRST GRADE ANECDOTES 


Excerpt I (October) 
Although this excerpt is from the first 
anecdote recorded by the teacher, it is not 
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part of the first discussion in which the class 
participated in considering a science prob- 
The children had been in school less 
than six weeks, but their science program 


lem. 


had been started soon after the first day of 
school. 

Teacher : How can we find out if we can 
grow them (plants) without seeds? 

Ernie: Look in the science book. 

——: Ask the storeman. 
Ask the farmer. 
Mary: Try to grow them. 


Points Supported by Excerpt I 

1. Experimentation (trying it) had been 
accepted as a way of finding the answer 
to a science question. 

2. Other ways of finding the solution 
were suggested by the children before 
experimenting. This indicates that exper- 
imenting was still a new idea. 

3. In less than six weeks a beginning 
concept of experimenting was being formed 
by these first grade children. 


Excerpt II (Nov. 2) 


Teacher: How can we find out if the 


“bugs” caused the mold (on the jack-o- 
lanterns ) ? 

Ernie: Try it. Look in the science books. 
James: Ask the man that made them. 
Jacques: God made them. 

Teacher: Did you mean the man who 
grew the pumpkins? 

James: Yes. 


Teacher: If we can make mold without 


sourflies and get some sourflies without 
mold, shall we find out if the flies made the 
mold ? 

The class agreed, and the teacher sug- 
gested bringing in bread and a piece of 


banana for experimenting. 


Point Supported by Excerpt II 

1. Experimenting was suggested as a 
way of finding the solution before the other 
suggestions. This may indicate that exper- 
imenting as a way of solving a science 
problem had been more fully accepted. 
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Excerpt III (Nov. 13) 
Teacher : if the 


bulb and seed get food from the soil and 


How can we find out 
water ? 
Shelton: Try it. 
Teacher : What shall we do? 
Shelton: ! 
Teacher : 


it them in soil and water. 

e plant a bulb in soil and 
water, we'll ‘nd out if it will grow that 
way, but how can we find out if it has to 
have soil in order to grow? 

Stephen: Plant one without soil. 


Points Supported by Excerpt lil 

1. Appropriate materials for the exper- 
iment were suggested. 

2. A beginning concept of the need for 
more than one experiment had started to 
develop. 

3. Experimentation was the only sugges- 
tion of a way to find out. This may indicate 
that the children had accepted experimenta- 
tion as a basis for solving science problems. 
Excerpt IV (Nov. 13) 

What do think 
happen if we planted a big bulb close to the 


Teacher : you would 
top of the ground? 

Ernie: It would fall down. 

Teacher : How can we tell if we're right ? 

Shelton: Try planting a big bulb not so 
deep. 

Janet: Try it inside because it’s warm. 

Teacher: Yes, we could try it in here. 
Did you notice anything about the soil this 
morning that might give us another reason 
for planting the bulbs deep ? 

Janet: It stays warm down farther. 

Teacher: Is there anything we can try 
with water to see if it is warmer down 
below the top? 

Ernie: Try some water. 

Mary: Look in the science books. 

The class planted a bulb near the top of 
some soil and put a pan of water outside. 
Points Supported by Excerpt IV 

1. Experimentation was the first sug- 
gested way of finding an answer. 

2. A suggestion for providing a condition 
suited to the experiment was made. 
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3. The concept of experimentation as a 
way of solving problems had grown. 
Excerpt V (Jan. 2) 

The class 
The 


class decided to ask Philip if he had fed 


The white mouse was dead. 
decided to bury it to make better soil. 
the mouse during the holidays as he had 
promised, (There was no water and food 
in the cage.) 

Charles S.: It isn’t dead. Its leg moved. 

Teacher: I’m afraid you'll miss the bus 


so home now. 


if you don’t get ready to g 


We'll wait 

really dead. 
Bobby C.: 

winter. 


until tomorrow to see if it’s 


Maybe it’s sleeping for the 
Teacher: Shall we wait until tomorrow? 
Bobby C.: We'll find out after winter is 
over. 
Teacher : 
about mice? 


Shall we try to find out more 
Donnie: We have to find out if mice 
sleep during the winter. 

Bobby C.: If we bury it, we can mark the 
place and dig it up in the spring and see 
if it’s still there. 

A few of the children held the mouse by 
the tail and decided the mouse was dead. 


Points Supported by Excerpt V 

1. Finding out for one’s self had become 
an accepted procedure. 

2. Self-confidence in his ability to find out 
for himself is indicated in Bobby’s remark. 


Excerpt VI (Jan. 2) 

Teacher : Which way will the paper (that 
was going to be hung in the window) move 
if the air is coming in? 

Jean: This way. (Right) 

The paper was hung in front of the open 
window, and the class decided that the cold 
air was coming in. 

Stephen: Cold air is much stronger. 

Teacher: Good. Might we say that it’s 
heavier and pushes harder? 

Points Supported by Excerpt VI 

1. Jean’s remark indicates an ability to 

predict outcomes. 
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2. Stephen’s remark indicates 


the 
generalization beyond the conclusion sup- 


some 


development of ability to make a 


ported by the experiment. 


Excerpt VII (Jan, 4) 


Problem: How does our thermometer 
work? Does it go up or down when it gets 
cold ? 
Teacher: How can we find out? 
Donnie: Stick it in junk. 
Teacher: What do you mean by junk? 
Julianne: Put it outside and watch it. 
Bobby M.: Do it in here. 
Turn 


Jacques: Make it real hot in here. 


on the radiator and see whether the 
thermometer goes up or down. 

Teacher: Then, what could we do? 

Charles S.: Cool it off. 

James: Open the windows and see if it 
goes up or down. 

The class read the temperature and the 
teacher opened the windows before going 
to lunch. After lunch the children decided 
the liquid in the thermometer had gone 


down. 


Points Supported by Excerpt VII 

1. The entire experiment was planned 
and performed by the class. 

2. Cooperative action followed coopera- 
tive planning. 

3. The results of the experiment were 
accepted. 

4. The concept of experimentation had 
grown. 

5. The 
increased. 
Excerpt VIII (Jan, 4) 

Teacher: Probably, but I never saw a 
What 


going to say about Anne’s plant? 


ability to experiment had 


plant go into the ground. are we 


Class: It didn’t go into the ground. 

Teacher: We can’t say it didn’t happen 
just because we didn’t see it, but we can 
say we need to know more about it before 
we believe it. 

Ernie: Prove it. 

The class decided that Janet and Anne 
should bring notes from their mothers. 








362 SCIENCE 
Points Supported by Excerpt VIII 

1. The the 
ground” indicates critical-mindedness al- 


remark “didn’t go into 
though it may have been too strongly 
expressed, 

2. The demand for proof indicates a reli- 
ance upon experimentation as a basis for 
believing. 

3. The demand for proof indicates the 
beginning of the feeling that one has a right 
to question what has not been proved. 


Excerpt IX (Jan. 8) 
Shelton: There’s a lid on the terrarium, 
and the water stays in there. 
Clyde: There’s water on the top. 
Teacher: How did it get up there? 
Class: It went up through the air. 
Clyde: Maybe the water went up along 
the glass sides. 
The 


remember the experiment we set up to find 


Teacher : sides are wet. Do you 
out if water goes into the air? 

Each child looked at the old experiment 
and found that half the water had evap- 
orated and that the sides of the glass were 
dry. 

Ernie: Water goes into the air. If there 


were a lid on the water wouldn’t go out. 


Points Supported by Excerpt 1X 

1. Although a wrong conclusion had been 
drawn, it was changed in face of the results 
of another relevant experiment. This 
indicates the beginning of open-mindedness. 

2. The suggestion that the water may 
have gone up the sides indicates critical- 
mindedness and the development of an 
ability to see more than one interpretation 
of an experiment. It indicates the begin- 
ning concept of a need for controlling an 


experiment. 


Excerpt X (Jan. 8) 
Problem: How does our outdoor ther- 
mometer work when we hang it indoors? 
Ernie: The end outside might get hot and 
the heat travel along the wire and make the 
thermometer go up. 
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Teacher: How can we find out with this 
wire? 

Ernie: Heat one end and see if the other 
end gets hot. 

Stephen: Put one end over on the ra- 
diator. 

Shelton: It won’t get hot. 

Stephen: I don’t think so. 
hole in it. 


There’s no 
(Looks at the wire) I think 
there is a little hole. 

Teacher: Let’s get the magnifying glass 
and see. 

The class examined the wire and found 
no hole. 

Teacher: Instead of putting one eru on 
the radiator could we find out by holding 
one end in the flame of a candle? 

Each child held the end of his wire in 
the flame of a candle. The wires became 
hot. 

Teacher: Can you think how this might 
tell a way in which our thermometer might 
work ? 

Charles S.: The wire gets hot. 

Teacher: What makes the wire hot? 

Bobby M.: The sun makes the wire hot 
and the thermometer goes up. 

Clyde: The cold would make it cold. 


Points Supported by Excerpt X 

1. This excerpt indicates some ability to 
apply the results of the experiment to the 
problem being solved. 


Excerpt XI 

Teacher: Before we put them (plant 
experiments that had been in the cupboard ) 
look at this mold. Do 


remember that you thought the mold was 


in the sun, you 
made by “bugs’? Is there any reason to 
change your mind now? 

Bobby C.: There are no sourflies here. 

Teacher: What can we say about mold 
now? What kind of a place did this mold 
grow in? What can you say about the 
cupboard ? 

James: It’s dark. 

Teacher: What can you say about this 
bowl? 

Michael : It was wet. 
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Points Supported by Excerpt XI 

1. A misconception was destroyed as a 
result of the experiment. 

2. The willingness to accept the results 
of the experiment that were contrary to a 
previous concept indicates a degree of open- 
mindedness. 

3. The experimentation has been ac- 
cepted as a way of trying to find out the 
truth and of finding out the truth. 
Excerpt XII (Jan.) 

Teacher: How can we find out what to 
make our boats of so that they'll float ? 

Ernie: See which things are best. 

Jean: Try the ferry boat. 

Michael put in a piece of tin which sank. 

Michael: The tin sank. (He turned the 
ferryboat.) It floats. 

Michael moved the tub. 

Michael: I’m making the boat move. 

Bobby M.: The water moves and moves 
the boat. 

Donnie put in a rubber bulb. It floated 
but gradually filled with water and almost 
sank. 

Paul: There’s too much water in it. 

Stephen: Put wood on the ferry. 

The ferry floated with the wood on it. 

Ernie: Get a hunk of lead. 

Ernie got two magnets and put them on 
the boat. 

Ernie: That made it sink. 

Mary: Put one on it. (The boat sank.) 

Teacher: There are big boats made of 
metal and they do not sink. How is that? 

Ernie: The ocean has more water in it 
and holds the boat up. 

Shelton: Make this water deeper. 

We can try that. What else 
can we do? Is there something we can do 


Teacher : 


to this tin to see if it will float? 
Ernie: Cut it. 

Charles R. put in a smaller piece of tin 
whose sides were turned up. The tin floated. 
Ernie: The sides won't let in the water. 

Stephen : Turn it upside down. (It sank. ) 

Teacher : Why does it float? If you were 
going to put it in a box, would you need a 
deeper box than if it were flat? 
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Class: Yes. 

Teacher: Then when we put this in the 
water, it pushes away more water. Then 
how is it held up? 

Barbara: The water pushed away holds 
it up. 

The children continued to try different 
things in the water and decided to make 
their boats of wood. 


Points Supported by Excerpt X11 

1. The children showed that they had 
developed a concept of experimentation. 

2. Different individual experiments were 
respected. 

3. A 


difficult for first grade children by writers 


scientific concept considered too 
of science books was developed to some 


degree. 


Excerpt XIII (Jan. 16) 


Problem: Why does a wagon have 
wheels ? 

Mary: It won't go without wheels. 

Ernie: Cars and trucks have wheels 


They have to have wheels. 
Stephen: They'll slide on ice with no 
wheels. 
Shelton: They have to have ice runners 
Stephen: No, they don't. 
Ernie: You try it and see. 
Stephen : I did try it. I had an old wagon 
without wheels, and it slid on the ice 


Points Supported by Excerpt XIII 

1. Experimentation was accepted as a 
basis for believing something. 

2. Experimentation had been accepted as 
a means of resolving a difference of opinion. 

3. The right to question a statement was 
respected. 

4. The right to question a statement was 
exercised. 
been devel- 


had 


5. Critical-mindedness 
oped to some degree. 


Excerpt XIV (Jan. 19) 

Teacher: Are some things smoother than 
others ? 

The teacher tried the train on the floor 
and on a piece of glass. 
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Bobby M.: You pushed the train harder 
on the glass. 

Teacher: Maybe I did. 
try it? 

Bobby M. tried it. The train went farther 
on the piece of glass. 


Do you want to 


Points Supported by Excerpt XIV 


1. This remark indicates that some 
degree of critical-mindedness had _ been 


developed. 

2. It indicates further that some concept 
of a need for control in experimentation 
had been developed. 


Excerpt XV (Jan. 22) 

Teacher: What should we do about it? 

Anne: Pour off the water. 

Michael : I have another idea. Take a rag 
and put it in it. When it gets soaked, take 
it out and wring it out. Then do it again 
until the water is all gone. 

Teacher: Yes. Is there anything else we 
could do? 

Charles S.: Put it near the radiator. 

Teacher: Why? What would happen to 
the water? 

Charles S.: It would go into the air. 

Class: Don’t put it there. It would dry 
up. 

Teacher: Is there anything we could do 
so it wouldn’t dry up? 

Janet: Look at it every day and take it 
away before it dries up. 

Shelton: Leave it where it is and the 
water will go up into the air. 

Teacher: Why do you want to put it 
on the radiator, Charles? 

Charles S.: It will go up faster. 

Teacher: How can we find out if that 
is true? 

Mary: Put some water on the radiator 
and some not on the radiator. 

Teacher : How much water should we put 
in each one of these pans? (equal-sized 
pans ) 

Class: The same. If we don’t, the little 
bit will go up first. 
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Points Supported by Excerpt XV 

1. Some ability to predict outcomes had 
been acquired. 

2. There was some realization that con- 
trols are needed in experimenting. 

3. There had been developed some ability 
to apply the knowledge gained through 
previous experimentation to the practical 
situation. 

4. There had developed some ability to 
suggest an experiment that was suited to 
the problem. 


Excerpt XVI (Jan. 22) 

Problem: Why do boats go? 

Teacher : Jacques said that a rowboat has 
paddles. Let’s see how paddles make a 
rowboat go. (Tried improvised oars.) 

Frank: The water pushes. The board 
pushes the water, and the water pushes the 
boat. 

Jacques : I blew on the boat, and it moved. 

Ernie: The water moved it. 

Teacher: Try it again. Blow on the boat 
and blow on the water. 

The noticed that the 
faster when the boat was blown. 

Teacher: Are there any boats that are 
moved by being blown? 

Jarbara: The wind blows sailboats. 

The teacher put a sail on the boat, and 
several children blew on the sail. 


class boat went 


Michael: I want to try something. (He 
blew on the thin edge of the sail. ) 
Teacher: Did you find out that the sail 
really helps? Bobby, tell us what you have 
found out. (Bobby was shaking the tub.) 
Bobby M.: I pushed the tub, and the 
water moved and made the boat move. 
Teacher : Is there any place we could try 
it out to see if moving water moves boats? 
Class: The brook. 


Points Supported by Excerpt XVI 

1. Experimentation has been accepted as 
a means of finding answers to questions. 

2. There has been developed some ability 
to think of experiments suitable to the 
problem. 

3. The ability to interpret the results of 
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an experiment correctly has developed to 
some degree. 


Excerpt XVII (Jan. 23) 

The teacher told the children that they 
could keep the tub of water in the room if 
they knew how to use it. 

Teacher: One of my classes had the tub 
of water in the room for a whole year. 

Shelton : Did it evaporate ? 

Teacher: Yes, it did. We had to fill it 
up again. 

Points Supported by Excerpt XVII 

1. The 

ability to see the relationship between the 


above excerpt indicates some 
result of a previous experiment and the 


present situation. 


Excerpt XVIII (Feb. 6) 

Stephen: How does the spring make the 
hands (on a watch) go? 

Jacques: A watch is the same as a clock. 
We saw a clock. 

Michael: You wind the spring and the 
spring makes the hands go. 

Bobby M.: How do you know there's a 
spring inside? 

Stephen: A watch is the same as a clock. 

Ernie: The people that made them made 
them the same. 

Stephen: How do you know? 

Jacques : How can you prove it? 


Points Subported by Excerpt XVIII 

1. There had been developed some ability 
to recognize similar elements in two prob- 
lems. 

2. A degree of critical-mindedness had 
been developed. 

3. The right to demand proof for a state- 
ment was respected. 

4. There had been developed some ability 
to exercise the right to demand proof for a 
statement. 


Excerpt XIX (Feb.) 

Ernie: Why is it that the lights in my 
house-go out? It’s the wire on the telephone 
pole that’s broken, not the wire in my house. 

Bobby M.: The wire goes to your house ; 
and when it’s broken, your lights go out. 
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See, Ernie? 

Ernie: Are you sure of this? You have to 
prove it. 

Teacher: Ernie wants proof. If Bobby 
is right, can you think of any way of proving 
it? 

No one could. 

Teacher: Let’s take this dry cell and 
pretend that this light is in your house. 
Then let’s follow the wires out of the house 
and see where they go. Here is a telephone 
pole (pencil), and we go on and on until 
what do we come to? 

Class: Dry cell. 

Teacher: What does the dry cell do? 

Class: Make electricity. 

What 


followed the wires outside? 


Teacher : would we find if we 
Ernie: Something that electricity comes 
from. 
Teacher : Do you know what we call that ? 
Bobby M.: A power plant. 
Ernie: Our wires are connected to the 
power plant. 
Teacher: What happens if we break the 
wire? (Cuts the wire.) 
Ernie: The path is broken. The juice 
stops. 
Teacher: Is it really juice? 
Ernie: My father calls it juice. 
Stephen: The wire might be hollow. 
(Looked at the end of the wire.) 
Class: Get the magnifying glass. 
Stephen : It isn’t hollow. 


Points Supported by Excerpt XIX 

1. The child’s request for proof indicates 
a feeling of need for proof before believing 
a statement and indicates, also, an attitude 
of accepting proof as a foundation for 
belief. 

2. Experimentation made it possible to 


develop an otherwise difficult scientific 
concept. 

3. The suggestion to look at the wire 
through a magnifying-glass indicates a 
willingness to resolve a difference of opinion 
through experimentation. 


4. It indicates, also. a desire to find out 
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for one’s self and confidence in experiment- 
ing. 


Excerpt XX (Feb. 19) 

The children had succeeded in connecting 
a switch in an electric circuit. 

Teacher: How does the switch work? 
Maybe, the electricity 
through the knob. 

Michael: I want to try something. (He 


Stephen : 


goes 


undid the wire from the switch and tried 
it at different posts until the light went 
on, but the switch didn’t work. ) 

Shelton fixed the switch. 

Teacher: How can we make the light 
go out ? 

Julianne : When you put down the switch, 
the light goes on. When you put it up, the 
light goes off. 

Teacher : Why? 

Shelton: Take the wire off. Maybe, it 
will go off. 

The class tried it and the light went off. 

Stephen: The electricity couldn't go. 

When the wire had been returned to the 
Michael the current 
jumped over the open switch. 


switch, traced but 

Teacher: Does the electricity go right 
through the air? 

Class: No. 

Experimenting continued. 

Teacher : Why does the light go off when 
we open the switch? 

Julianne traced the current. 

Julianne: The electricity stops here. 

Anne: When the switch is open, it goes 
back into the dry cell. 

Julianne: It goes back to the cell. 

Shelton: Are you sure of that? 

Teacher : We can't say it goes back to the 
dry cell, but what do we know? 

Julianne: There’s no electricity if the 
wires are broken. 


Points Supported by Excerpt XX 

1. Through experimentation some sci- 
entific concepts have been developed that 
have been considered by writers of books 
to be too difficult for first grade children. 
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2. Experimentation has been accepted as 
a way of finding out. 

3. Some ability to interpret the results of 
an experiment has been developed. 


Excerpt XXI (Feb. 20) 

Teacher: How can we find. out if 
electricity is juice? 

Stephen: It might be juice. (He pointed 
to some liquid on the top of the dry cell.) 

Jacques: Get enough juice and put it on 
the screw and see if it will light. 

Teacher: Do you want to try it? 

Jacques put a little juice on the screw of 
a switch and undid a wire from the dry 
cell. Nothing happened. 

Teacher: I think I know what you're 
trying to find out. Yesterday we found out 
that the electricity comes from the dry cell 
and you want to use the juice instead of the 
dry cell? 

Jacques: Yes. 

The teacher helped perform the exper- 
iment. 

Teacher: What has Jacques proved? 

Frank: Juice isn’t electricity. 

Teacher : If electricity goes through these 
wires to make the bulb light, what is an- 
other way to find out whether electricity 
is juice? 

Julianne: Make the bulb light. Then cut 
the wire and see. 

Teacher: If it’s juice, what will happen 
when we cut the wires? 

Jacques: Electricity will drip out. 

The experiment was performed. 


Points Supported by Excerpt XX1 

1. There has been developed some ability 
to suggest experiments suitable to the 
problem. 

2. There has been developed some ability 
to predict outcomes. 

3. An attitude of willingness to accept 
the results of experimentation even though 
the results are contrary to previously-held 
opinions has been developed to some degree. 

4. Some degree of open-mindedness has 
been developed. 


5. A scientific concept considered, by 
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writers of science books, to be too difficult 
for first grade children has been developed 
to some extent. 

6. The concept of experimentation as 
means of finding out has continued to be 
developed. 

Excerpt XXII (Feb.) 

Teacher: How can we find out if paint 
keeps metal from rusting ? 

Stephen : Will that metal we found in the 
dry cell rust? 

Teacher: That’s zinc. How can we find 
out if zine rusts? 

Donnie: Put a piece in water. 

Ernie: Put different metals in water. 

Bobby C.: We might not have to put iron 
in the water. The tub looks rusty. 

Stephen: Try painted iron. 

Points Supported by Excerpt XXII 

1. There has been developed some ability 
to suggest experiments suitable to the 
problem. 

2. There has been developed some ability 
to see the relationship between a practical 
situation and the proposed experiment. 
Excerpt XXIII (March) 

The children had helped to choose the 
safest place to go in case of an atomic bomb 
attack. 

Pantha S How do you know? We ought 
to have an atomic bomb and try it out. 

Teacher: There 
around here for us to try it out. Someone 


are too many houses 
would get hurt, but the scientists have tried 


it out. 


Teacher: That is exactly what the sci- 
entists have done. 

Bobby M.: What would happen if an 
atomic bomb fell right here? (He pointed 
to a spot on the floor in front of him.) 
Points Supported by Excerpt XXIII 

1. There is indicated a felt need for 
experimentation as a basis for a course of 
action. 

2. There is indicated a desire to find out 
for one’s self and confidence in the ability 
to do so. 
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3. Some ability to demand proof has been 
developed. 

4. A concept of experimentation has con- 
tinued to be developed. 


Excerpt XXIV (March) 

Teacher: How can we find out what we 
should eat for breakfast ? 

Ernie: Look in the health books. 

Bobby C.: How do we know the book is 
right ? 

Ernie: We can try the same things out. 

Janet: We can’t try them out. 

Stephen: We can tell whether they sound 
silly or true. 

Teacher: How can we tell whether we 
should believe the health book ? 

Donnie: Ask the man who wrote it. 


Ernie: See if he tried those things out 


Points Supported by Excerpt XXIV 

1. There has been developed some feeling 
of a need for a sound basis for accepting any 
statement which the children cannot prove 
through experimentation. 

2. There has developed some desire to 
prove any statement through experimenta- 
tion. 

3. There has developed the realization 
that it is not always possible to experiment. 
been devel 


4. Critical-mindedness has 


oped to some degree. 
Excerpt XXV 


The children had planned to have a 


(June ) 


picnic during the last week of school at a 
farm twenty miles away. In preparation for 
the picnic they had made their own lunches ; 
but when the day arrived, it was raining 
hard. Some of the children wished to carry 
out their plans in spite of the rain. 

Stephen: We could eat on the porch. 

Ernie: It might not be raining there. 
Call him up. 

The class agreed with Ernie, and the 
teacher called up the farmer. 

When the class found that it was rain- 
ing hard at the farm, they decided to eat 
the lunch in their room and to have a good 


time at school. 
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Points Supported by Excerpt XXV 

1. There has been developed some crit- 
ical-mindedness. 

2. There has been developed some degree 
of open-mindedness. 

3. There has been developed some feeling 
of need for proof before accepting a plan of 
action. 

4. There has been developed some ability 
to demand proof in a practical situation in 
everyday living. 

5. There has been developed some degree 
of willingness to change a plan when that 
plan has been proved to be impractical. 

II. THE IDENTIFICATION OF POSSIBLE 
LEARNINGS 


In the above analyses the investigator 
found, indicated, and supported, to varying 
degrees, the following possible learnings 
from experimentation in first grade. In the 
list below the investigator has arranged 
these learnings under the headings of con- 
cepts, skills, and attitudes and has indicated 
those learnings which appear to 
resulted from only experimentation. 


have 


Possible Concepts 


%1.A concept of experimentation as a 
way of finding out. 

%2.A concept of what constitutes an 
experiment. 

¥%3.A concept of the need of a control 
in an experiment. 

4. Scientific concepts in the place of 

misconceptions. 

%5. Some scientific concepts that are 
presented in 
older children. 


science books for 


Possible Skills 


% 1. The ability to suggest, plan, and to 
participate in an experiment. 

¥%2. The ability to predict outcomes of 
an experiment. 

%3. The ability to interpret correctly the 
results of an experiment, 
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%*4. The ability to see the relationship 
between an experiment and a 
situation and to apply the results 
of the experiment to a practical 
situation. 

. The ability to exercise the right to 
demand experimental proof before 
believing a statement. 

6. The ability to recognize the im- 
practicability of experimenting in 
some cases. 

7. The ability to resolve differences of 
opinion through experimentation. 

8. The ability to reach a consensus in 
working out a group science 
problem. 

9. The ability to listen to conflicting 
ideas objectively. 


Possible Attitudes 


%1.An attitude of acceptance toward 
the results of an experiment as 
a basis for action. 

%2.An attitude of feeling need for 
experimentation before deciding 
on a plan of action. 

%3. An attitude of willingness to set up 
and follow a plan of action con- 
trary to the desires of the group 
when first-hand evidence made 
the original plan impractical. 

. An attitude of critical-mindedness. 


wn 


. An attitude of open-mindedness. 

%6. An attitude of acceptance toward a 
statement based upon experimen- 
tation. 

%*7. An attitude of respect for another’s 
right to demand experimental 
proof for a statement. 

¥%8. An attitude of faith in experimenta- 
tion as a basis for finding out the 
truth. 

¥%9. An attitude of self-confidence in 
one’s ability to find out for him- 
self through experimenting. 

% 10. An attitude of feeling need for a 
reliable substitute for experimen- 
tation when experimentation is 
impractical. 
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11. An attitude of respect for conflict- 
ing opinions. 

In the above list of concepts, skills, and 
attitudes the investigator left unstarred 
those learnings that may have resulted from 
a combination of activities or phases of the 
first grade The 
starred only those learnings which in this 
first grade could not have been formed by 


program. investigator 


PART IV. THE EVALU: 


I. THE EVALUATION 


Having identified the possible learnings 
from science experimentation as indicated 
in the data presented in the preceding sec- 
tion, the investigator attempted next to eval- 
uate the learnings which had been found. 
The results of this evaluation are presented 
below in outline Each learning 
identified in the preceding section has been 
listed under the character trait to the 
development of which it seems to contribute. 


form. 


1.A normally-adjusted personality.2 


% i.An attitude of self-confidence in one’s 
ability to find out for himself. 
% ii. A concept of experimentation as a way of 
finding out. 
iii, Scientific concepts in place of misconcep- 
tions. 

2. Practical common sense in facing the varied 
situations of life. 

% i. The ability to predict the outcome of an 
experiment. 

% ii. The ability to see the relationship between 
the experiment and a situation and to 
apply the result of the experiment to a 
practical situation. 

iii. The ability to recognize the impracticability 
of experimenting in some cases. 

3. Acting on thinking: sufficient sensitivity to 
denote situations calling for thought; the 
habit of stopping as needed to think; increas- 
ing range of appropriate knowledge to think 
with; disposition to act as thinking has 
directed. 

* i. A concept of experimentation as a way 
of finding out. 

* ii. A concept of what constitutes an experi- 
ment. 

*% iii. A concept of the need for a control 
in an experiment. 

1 William Heard Kilpatrick, Philosophy of Ed- 

ucation (New York: The Macmillan Co., 1951), 

p. 428. 
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any other means than through experimenta- 
tion according to the evidence on hand. 

In the next section of this study the 
investigator has evaluated the learnings 
found in this section by the criteria set up 
in the preceding section. Following the 
evaluation the investigator has attempted 
to give an interpretation of the findings of 


this study. 


ATION AND DISCUSSION 


iv. Scientific concepts in place of miscon 


ceptions. 


% v.Some scientific concepts that are pre 
sented in books for older children. 

*% vi.The ability to suggest, plan. and 
participate in an experiment. 

% vii. The ability to interpret correctly the 
results of an experiment. 

% viii. The ability to see the relationship be- 


tween the experiment and a situation 
and to apply the result of the experi- 
ment to a practical situation. 

% ix. The ability to recognize the imprac- 
ticability of experimenting in 
cases. 

* x. The ability to predict the outcome of an 
experiment. 


some 


xi. The ability to listen objectively to con- 
flicting opinions. 
% xii. An attitude of feeling need for a reliable 


substitute for experimentation when 
experimentation is impractical. 
xiii. An attitude of critical-mindedness. 
xiv. An attitude of open-mindedness 

% xv.An attitude of acceptance toward the 
results of an experiment as a 
for action. 

i. An attitude of feeling need for exper 
imentation before deciding on a plan 
of action. 

% xvii. An attitude of willingness to set up and 

follow a plan of action contrary to the 


basis 


* 
2 


desires of the group when first-hand 
evidence made the original plan im- 
practical. 
%xviii. An attitude of 
statement based upon experimentation. 
% xix. An attitude of faith in experimentation 
as a basis for finding out the truth. 
% xx.An attitude of self-confidence in one’s 
ability to find out for himself. 
. Commitment to and skill in cooperative group 
discussion and decision as a means both to 


acceptance toward a 


+ 


improvement of ideas and to carrying them 
out in life. 
i. The ability to reach a consensus in working 
out group-solving of science problems. 
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un 


nN 


~ 


. Ideals, 


ii. The ability to listen objectively to conflicting 
opinions. 


. Regard for the rights and feelings of others ; in 


one word respect for personality beginning 
with one’s fellows close at hand and extending 
gradually to all more distant. 

% i. The ability to exercise the right to demand 


experimental proof before believing a 
statement. 

¥ii. The attitude of respect for another’s right 
to demand experimental proof for a 


statement. 


. Attitudes of responsible citizenship; regard for 


the common good. Here again these extend 
gradually to larger and distant groups. 

% i.The ability to exercise the right to 
demand experimental proof before 
believing a statement. 

An attitude of acceptance toward the 
results of an experiment as a basis for 
action. 

iii. An attitude of respect for the right of 
another to demand experimental proof 
before believing a statement. 

iv. An attitude of feeling need for exper- 
imentation before deciding on a plan 
for action. 

*% v.An attitude of willingness toward setting 
up and following a plan of action con- 
trary to the desires of the group when 
first-hand evidence made the original 
plan impractical. 

vi. Critical-mindedness. 
vii. Open-mindedness. 

¥*&viii. An attitude of acceptance toward a state- 
ment based upon experimentation. 

% ix. An attitude of self-confidence in one’s 
ability to find out for himself. 


* ii. 


* 


+ 


7.A variety of interests and sources of finer 


enjoyments. 

i. Scientific concepts. 

standards, and principles of action 
beginning with matters close at hand but 
going ultimately toward a philosophy of life. 

% i. A concept of experimentation as a way of 
finding out. 

ii. Scientific concepts in place of misconcep- 

tions. 

An attitude of acceptance toward the 
results of an experiment as a basis for 
action. 

.An attitude of feeling need for exper- 
imentation before deciding on a plan of 
action. 

,.An attitude of self-confidence in 
ability to find out for himself. 
.An attitude of faith in experimentation 
as a basis for finding out the truth. 

. An attitude of feeling need for a reliable 
substitute for experimentation when 
experimentation is impractical. 

. An attitude of respect for another’s right 
to demand experimental proof for a 
statement. 


=: 


* iii. 


one’s 
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ix. An attitude of 
opinions. 


respect for conflicting 
II. THE DISCUSSION 

When the above findings had been listed, 
the investigator felt impelled to review them 
briefly and to make the following observa- 
tions. 

In examining the above outline indicat- 
ing the relationship between the possible 
first 
grade and the development of desirable 
character traits, it is necessary to keep in 
mind the fact that the learnings are only 
beginning contributions to the development 
of these traits. 


learnings from experimentation in 


Further development is 
necessarily dependent upon future opportu- 
nities to learn through experimenting. 

It must, likewise, be kept in mind that 
when the children in this first grade exper- 
imented, they were trying to find out some- 
thing which they did not know. That these 
learnings resulted from this type of exper- 
imentation is indication that the 
traditional type of experimentation, consist- 


no 


ing of the manipulation of science equipment 
to demonstrate a concept already developed, 
would have produced the same learnings. 

A further examination of the above out- 
line indicates that many of the learnings 
are concomitant learnings of a concept of 
experimentation as a way of finding out, 
and that these concomitant learnings con- 
tribute to the development of those character 
traits necessary for an individual to live 
effectively in a democratic society. This 
should not be surprising in view of the 
important part that the introduction of 
experimentation played in the forming of a 
Because of the new 
faith man acquired in himself as a result of 


democratic society. 


Galileo’s introduction of experimentation 
into the field of science, man entered into the 
Age of Enlightment. Out of the Age of 
Enlightment the Declaration of 
Independence and the Bill of Rights in the 
Constitution.” 


came 


If one accepts these state- 


2 William Heard Kilpatrick, Philosophy of Ed- 
ucation (New York: The Macmillan Co., 1951), 
pp. 18, 19. 











Octoper, 1959] 


ments as facts, one must conclude that a 
concept of experimentation brought about 
changes in man’s thinking that resulted in 
the formation of a democracy. If the intro- 
duction of experimentation caused such a 
radical change in man’s thinking in the 
past, certainly, a further development of a 
concept of experimentation should be 
expected to produce that type of thinking 
best suited to living in a democracy. Future 
results of a concept of experimentation 
developed, through experimenting, in the 
majority of the members of a democratic 
society cannot be predicted, but that the 
results would be desirable is supported by 
the above argument. 

Although it may be assumed from the 
above argument that the development of 
this concept of experimentation is impor- 
tant, and although it has been indicated by 
the data that this concept of experimentation 
and its concomitant learnings resulted from 
experimentation ; experimentation, itself, is 
not necessarily important unless it can be 
determined that experimenting is the best 
way of developing this concept. For years 
it has been claimed, as a result of the think- 
ing of a noted educator, that the best and 
most efficient learning results from expe- 
rience.* It has been claimed, also, that an 
individual learns best when the situation is 
meaningful to him and he feels a need for 
learning.* If it can be assumed that these 
educators are correct in their claims, and 
since experimenting to find out provides 
for the individual a meaningful situation for 
satisfying a felt need, it can be assumed that 
the concept of experimentation as a means 
of finding out and the concomitant learnings 
of this concept are best developed through 
experimenting to find out. 

It may be added that if the above argu- 
ment is sound, there is room to doubt that 
this concept of experimentation and its 

3 John Dewey, Experience in Education (New 
York: The Macmillan Co., 1938). 

* Robert J. Havighurst, Human Development 
and Education (New York: Longmans, Green 
and Co., 1953). 
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concomitant learnings as indicated in this 
study could have been developed through a 
study of case studies describing the “process 
of travail” by which scientists make their 
discoveries. This doubt is supported further 
by a piece of action research conducted to 
test the biographical method in developing 
character traits. One of the conclusions of 
this research was that:the reputation of 
children among their peers in respect to 
which 
admired in great Americans did not increase 


possessing character traits they 
as a result of reading biographies of these 


great Americans. It cannot be assumed, 
therefore, that teaching about experimenta- 
tion would produce the same concept of 
the 


attitudes which this study indicates resulted 


experimentation and same resulting 
in first grade from experimenting to find 
out. 

In examining the outline still further one 
sees that some of the scientific concepts 
that the 


children are presented in science books 


were developed in first grade 
written for older children. This, too, should 
not be surprising since it has been claimed 
and generally accepted that a child’s oral 
comprehension is usually greater than his 


A child should, 


develop, 


reading comprehension.® 


therefore, be able to through 


experimenting, scientific concepts that are 
beyond his reading ability. Furthermore, 
since it has been stated by a prominent 
educator that no one can_ understand, 
through reading, ideas about a subject in 
which he has had no experience ;* it would 
seem that experimenting to find out should 
at a later date increase the child’s ability 
to comprehend written materials containing 


scientific concepts. 


5 Tressa Banks, Edgar S. Farley, Oscar Powers, 
Floyd Vandermeer, Robert Waldorf, and Stephen 
Corey, “We Tested Some Beliefs about the 
3iographical Method,” The School Review 
59 :157-163 (March, 1951). 

6 Emmett Albert Betts, Foundations of Reading 
Instruction. New York: American Book Co., 
1946. 

7 Statement by Thomas L. Hopkins, Lecture. 
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The last point to be considered as a 
result of examining the above outline is that 
of transfer of learning. The fact that the 
attitudes numbered three, eight, and ten 
in the list of learnings in the preceding 
section indicate some generalization of the 
concept of experimentation and some trans- 
fer of learning to practical situations, makes 
it logical to assume that as the ability of the 
child to generalize becomes greater, the 
transfer of learning from a science situation 
to other situations will, likewise, increase. 
This assumption is supported by psycholog- 
ical research, for it has been concluded from 
this research that an individual carries over 
into a new situation his generalizations 
from old learning, and that small children 
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have less ability to generalize than older 
ones.® 
In this 


section the has 


attempted to show in an outline the relation- 


investigator 


ship existing between the possible learnings 
from experimentation in first grade and the 
development of desirable character traits 
representing the purposes of modern ed- 
ucation. Through a discussion of this out- 
line the investigator has attempted to more 
fully interpret the findings of this study. 
In Part V the investigator has sum- 
marized. the study, and formed hypotheses 
and 
findings. 


drawn conclusions based upon the 


Proc- 


York: 


8 Theodore Darwoski, “The Cognitive 
esses,” Present Day Psychology (New 
Philosophy Library, 1955), p. 79-100. 


PART V. THE SUMMARY, HYPOTHESES, AND CONCLUSIONS 


It was the immediate purpose of this 
study to identify the possible learnings 
resulting from science experimentation in 
first grade over a period of a year. It was 
the hope of the investigator that the results 
of this identification would contribute to 
the determining of the value of experimen- 
tation in a planned science program for 
children and in the evaluating of any sci- 
ence program lacking experimenting as a 
way of finding out. 

From an analysis of excerpts from first 
grade anecdotes the investigator has com- 
posed a list of beginning learnings which 
appeared to have resulted from experiment- 
ing to find out. It has been attempted to 
show how each of these learnings may have 
contributed to the purposes of education by 
listing each learning under that character 
trait in the development of which it is 
likely to have a place. 

The investigator has tried to determine 
any further importance that these learnings 
may have and the importance of exper- 
imenting to find out by examining them in 
the light of what is accepted as a modern 
philosophy of education. 

As a result of these various steps taken 


in this study the investigator has formed 
several hypotheses and has drawn a few 
conclusions. 

3elow are the hypotheses which the 
investigator has thought to be supported by 
the findings of this study. 

1. Those possible learnings 
from experimentation in this first grade but 
not dealing with a concept of experimenta- 
tion, skill in experimenting, or attitudes 
toward experimentation may have been 


resulting 


contributed to, in part, by other phases of 
the science program or by other phases of 
the entire school program. 

2. The possible learnings resulting from 
only experimenting to find out could not 
have been developed in this first grade by 
any other means than by experimenting to 
find out. 

3. A development of scientific concepts 
of the environment by experimenting to 
find out would enable the child to develop 
scientific concepts at an earlier age than 
by any other means. 

4. Before introducing any science pro- 
gram eliminating experimentation to find 
out, one should determine the possible 
learnings from it and evaluate those learn- 
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ings by the possible learnings from a pro- 
gram that includes experimenting to find 
out. 

5. If find out as 
described in this study were to be offered 
as an opportunity for learning throughout 
the elementary school, the learnings would 


experimenting to 


be increased to an inestimable degree. 

6. The method of solving science prob- 
lems must remain somewhat different from 
that of solving social studies problems until 
it becomes possible and feasible to use 
experimentation as a way of finding out 
in the solving of social problems. 

In addition to supporting the above 
hypotheses the investigator felt that the 
findings of this study warranted drawing 
the following conclusions. 

1. Experimenting to find out in a certain 
first grade class produced concepts, skills, 
and attitudes which contributed to some 
degree to the development of the following 
desirable character traits : 

i. A normally-adjusted personality. 

ii. Practical common sense in facing the varied 
situations of life. 

iii. Acting on thinking. 

iv. Skill in cooperative group discussion and 
decision as a means both of improvement 
of ideas and to carrying them out in life. 

v. Respect for personality. 

vi. Attitudes of responsible citizenship. 

vii. Standards, principles of action, and philos- 
ophy of life. 

2. Many of the possible learnings result- 
ing from experimenting to find out, in this 
first grade class, indicated a concept of 
experimentation, skills in experimenting, 
and attitudes toward experimenting. These 
specific learnings were the direct result of 
experimenting to find out. 

3. Some of the scientific concepts about 
the environment developed in first grade 
children were more advanced than those 
presented in modern first grade science 
books. 

4. The possible learnings from exper- 
imenting alone in this first grade were 
indicated, by the data and evaluation, to be 
of sufficient value to warrant experimenting 
to find out being made an integral part of 
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the curriculum for first grade children until 
some method has been found to produce the 
same possible learnings. 

5. Scientific studies should be conducted 
to test the hypotheses which the investigator 


has formed as a result of this study. 
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E. BERNICE OWENS 


I was with deep regret that we learned of 

the death of Professor E. Bernice Owens 
in Dallas, Texas, on April 12, 1959. Pro- 
fessor Owens Council 
International 


A.S.C.D. meeting in St. Louis, Missouri, 


had attended the 
on Elementary Science 
the previous week. Death was due to acute 
leukemia first diagnosed as a cold, then 
flu, then anemia. Funeral services 
held at the First Methodist Church, Durant, 


were 


Oklahoma. She is survived by her parents 
of Durant, four brothers (Clinton of 
Healdton, Oklahoma; Dr. John R. of 
Durant; Vane of Caddo, Oklahoma; and 
Harry of Ft. Worth, Texas), and five 
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of Research in Science Teaching,” Science Educa- 
tion, Vol. 41, No. 5, December, 1957. 
Stratemeyer, Florence B., Forkner, Hamden L., 


McKim, Margaret G. and Passow, Harry. 
Developing a Curriculum for Modern Living. 
New York: Bureau of Publications, Teachers 


College, Columbia University, 1957. 
Todd, Lewis Paul. “Science and Social Studies,” 
Twenty-Seventh Yearbook of the National Coun- 


cil for Social Studies. Washington, D. C.: Na- 
tional Council for Social Studies, 1957. 

sisters (Lillian of Ft. Sumner, New 
Mexico; Mrs. E. H. Graves of Melrose, 


New Mexico; Mrs. Charles F. Moore of 
Durant ; Ruby of Heavener, Oklahoma ; and 
Mrs. H. M. Truitt of Ft. Sumner, New 
Mexico). 

Professor Owens was born at Nashville, 
18, 1906. She 
attended grade school and high school in 
Nashville. She her 
degree from Southeastern State College in 
Durant, Oklahoma and her Master’s and 
Doctor’s degree (1954) from ‘Teachers 
College, Columbia University. 
included grade 

Texarkana, Arkansas and 
Oklahoma. College teaching 
included the University of Arkansas, 
Oklahoma State University, University of 
New Mexico, University of Miami and 
Phillips University (Enid, Oklahoma). For 
some years preceding and at the time of 
her death she was Supervisor of Elementary 


Arkansas, September 


received 3achelor’s 


Teaching experience 
schools in 


Muskogee, 


Education at North Texas State College, 
Denton, Texas. 

She was a member of Pi Gamma Mu, 
Pi Lamba Theta, Kappa Delta Pi, A.S.C.D., 
Texas Education Association, Association 
for Childhood International, 
National Council for Social Studies, Na- 
English, 


Education 
Council of Teachers of 
American Association of University Pro- 
fessors, N.E.A., and Council for Elementary 


tional 


Science International. 
A former colleague 
Owens had been very 


of the writer, Dr. 
active at C.E.S.I.- 
A.S.C.D. meetings for many years. Many 
elementary science teachers will mourn her 


yassing. , 
8 CLARENCE M. PRUvuITT 
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CoLsy, JEAN PornpexTER. Jenny. New York 
(41 East 50th Street): Hastings House, Pub- 
lishers, 1957. 44 P. $2.50. 


This is a true dog story. Jenny was a dog 
the Clark family picked up at an animal hospital 
in Boston. A mongrel, Jenny turned out to be 
very smart. Children will thoroughly enjoy 
listening to or reading about the extraordinary 
Jenny. 

This is a fine book for primary grade children 
and the primary book shelf. 


FENTON, CARROLL LANE AND PALLAs, Dorotuy 
Constance. Insects and Their World. New 
York (210 Madison Avenue): The John Day 
Company, 1956. 96 P. $2.95. 


Insects not only comprise the largest group of 
animals on earth but they are also among the 
most varied and interesting. Insects and Their 
World is an introduction to these abundant crea- 
tures. The authors tell how insects are built, 
how they grow up, where they make their homes, 
what they live on, and so on. Insects date back 
to the Coal Age a quarter or so billion years ago. 
They have made many adaptations since then. 
Numerous illustrations by Dr. Fenton add much 
to the interest and understanding of the book. 

This is recommended as a fine book for teen- 
agers and as a reference book for elementary 
science teachers. 


CALDWELL, Joun C. Let’s Visit Formosa. New 
York (210 Madison Avenue): The John Day 
Company, Inc., 1956. 71 P. $2.50. 


Formosa is a name familiar to most Americans. 
Most Americans also know it is the land of 
Free China and that Chinese people live there. 
But of the lives, history and activities of the 
people actually little is known. Let’s Visit 
Formosa tells about the geography and history 
of Formosa, the daily lives of its 10,000,000 peo- 
ple. The island is shaped like a banana, almost 
cut in equal parts by the Tropic of Cancer. The 
capitol city Taipei on the northern end of the 
island has about the same latitude as Tampa, 
Florida 

The author describes the lives of farmers, the 
agricultural products, transportation, ‘industries, 
schools, religions, and so on. Excellent photo- 
graphs are numerous and add much to the attrac- 
tiveness of the book. 

This book would be an excellent addition to 
the elementary school book shelf. 


Goovenow, Earte. Angelo Goes to the Carnival. 
New York (501 Madison Avenue): Alfred A. 
Knopf, 1955. Unpaged. $2.00. 

Angelo lived in an Italian seashore town. He 
was very sad because he had no costume to wear 
at the carnival where all of the children would 
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parade and dance in the Square, around the great 
statue of Christopher Columbus. 

But a lovely singing voice and some good 
fairies among the fish and seagulls help Angelo 
solve his problem in a most satisfying way. 

Children in the primary and intermediate grades 
will enjoy the story and the very colorful illustra- 
tions. 


Bonner, M. G. How to Play Baseball. New 
York: Alfred A. Knopf, 1955. 111 P. $2.00. 


Little Leaguers eight to twelve years old will 
find this a fine book to improve their baseball 
playing. Every position is described fully and 
discussed in detail with interesting tips and sug- 
gestions for the young player. Clear diagram- 
matic drawings illustrate and explain the text. 

Schools, camps, teachers, and others sponsoring 
amateur baseball will find this book a valuable 
teaching aid. Any boy who wishes to teach him- 
self how to improve his game and become a wel- 


come and useful addition to the team can read 

it easily and with profit. 

Waston, Nancy DincMan. When Is Tomor- 
row? New York (501 Madison Avenue): 
Alfred A. Knopf, 1955. Unpaged. $2.00. 
Linda like a great many children found the 

idea of “tomorrow” a bit confusing. She was 


told by Peter that tomorrow they were going to 
Squirrel Island but when she woke up in the 
morning she was told they were going today. 
The book helps explain why there is no precise 
or satisfactory answer to the question “When 
is tomorrow?” 

Colorful drawings by Aldren Waston lend 
charm and reality to the delightful and meaning- 
ful text. The book is suitable for the teacher 
to read as a story in the first grade or for 
children to read in the first and second grade. 


SeELSAM, MILLICENT, AND Morrow, Betty. See 
Through the Sea. New York (49 East 33rd 
Street): Harper & Brothers, 1955. Unpaged. 
$2.50. 

This book takes one on a fascinating journey 
through the various layers of ocean water down 
to the very bottom. Different kinds of animals 
with a varied and dazzling array of colors are 
found at various depths. The sea itself even 
varies in color with the depths, green, blue, and 
orange near the surface, brilliant blue in the 
depths. Hundreds of thousands of living crea- 
tures, including a great variety of plant life, 
inhabit the waters of the sea. 

Brilliant pictures in color enhance and supple- 
ment the well written textual material. 

Miss Selsam, a distinguished biologist, is the 
author of many fine nature books for children: 
Egg to Chick, Play with Plants, All Kinds of 
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Babies. See Through the Sea is an excellent 
addition to these earlier books and would make 
an excellent addition to the elementary science 
book shelf. 


SevsAM, Mituicent. See Through the Forest. 
New York (49 East 33rd Street): Harper & 
Brothers, 1956. Unpaged. $2.50. 


See Through the Forest does for trees what 
See Through the Sea did for the water. In each 
there are floors or layers, each with its typical 
types of animals. In this book we go from the 
basement to the roof, and even above the roof. 
On the journey we meet many different kinds 
of birds, animals, plants, and insects. Each lives 
at a level best suited to it’s own particular needs 
for food, protection, and climate. 

With scientific detail and accuracy the author 
explains many fascinating phenomena which can 
be observed. Gay drawings in color by Winifred 
Lubell add charm and understanding to the book. 

This book is recommended as an unusually 
fine book for the primary intermediate grades 
science book shelf. 


SELSAM, MILLICENT. See Through the Jungle. 
New York (49 East 33rd Street): Harper 
and Brothers, 1957. 55 P. $2.50. 


Here is another of those delightful See Through 
books. Many readers will recall the author’s 
earlier See Through the Sea and See Through the 
Forest. Here one sees what plants and animals 
live in the jungles. The jungle is made up of 
layers of life—each layer the home of different 
animals, birds plants, and insects—all suited to 
the particular strata in which they live. The 
jungle is described as a rainforest area along 
the equator but also including Central America, 
the Dutch East Indies, and parts of Australia 
and southeast Asia. 

This is an excellent book for the elementary- 
junior high science book shelf—suitable for seven- 
to-eleven year-olds. 


Bunce, WILLIAM, AND LINE, LEMuEL B. Freight 
Train. New York (210 Madison Avenue) : 
G. P. Putnam’s Son, 1954. Unpaged. $2.00. 


Twenty-nine major types of carriers and two 
diesel units are described. Textural material is 
by Mr. Bunce and the drawings to scale with 
complete accuracy by Mr. Line make this a book 
that will have wide appeal to youngsters and 
adults, especially boys and men. Many boys and 
men are enthusiastically interested in trains. 

The book is suitable for ages 8 up and would 
be a fine addition to the science book shelf. 


GROWDEN, Gorpon A., AND Linge, LeMueL B. 
Freighters and Tankers of the U. S. Merchant 
Marine. New York (210 Madison Avenue) : 
G. P. Putnam’s Sons, 1954. Unpaged. $2.00. 
This book in accurate, vivid colors and suitable 


textural material describes America’s seagoing 
merchantmen—the freighters, tankers, colliers and 
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tugboats that make the U. S. Merchant Marine 
the greatest in the world. Forty-six representa- 
tive merchant ships are presented. Actual ships 
are illustrated in all cases. 

The book is suitable for ages 8 up and is an 
excellent addition to the science library. 


Topp, RuTHVEN, AND Linge, LemMuet B. Trucks, 
Tractors, and Trailers. New York (210 Madi- 
son Avenue) : G. P. Putnam’s Sons, 1954. Un- 
paged. $2.00. 


Beautifully illustrated in color on high gloss 
paper and drawn to scale with complete accuracy 
by Mr. Line are 40 major types of American 
trucks, tractors, and trailers. Interesting textual 
material by Ruthven Todd accompanies the illus- 
trations. The text is simple, accurate, and ex- 
plains the special features and uses of each truck. 

Boys will be especially delighted with this book. 
It is suitable for ages 8 up and is recommended 
as a fine book for the elementary school book 
shelf. 


Line, LEMvEL B., AND BuEHR, WALTER. Ships of 
the Great Lakes. New York (210 Madison 
Avenue) : G. P. Putnam’s Sons, 1956. Unpaged. 
$2.75. 


Here are twelve representative lake ships, each 
drawn to scale by Lemuel B. Line and reproduced 
in full color. The ships range in type from the 
S. S. Wilfred Sykes, a bulk ore carrier for Inland 
Steel, to the U. S. C. G. Mackinaw, an ice breaker. 

Walter Buehr’s text tells the story of Great 
Lakes shipping, its history, problems, products, 
and the ships designed to meet the needs of this 
important shipping area. 

This book is suitable for age 8 up and is a 
fine book on transportation. 


Ecar, Epwarp. Playing Possum. New York 
(210 Madison Avenue): G. P. Putnam’s Sons, 
1955. Unpaged. $2.50. 


A possum found himself at the bottom of a 
barrel and couldn’t get out. All the neighbors 
were sure it was a rat except the boy Billy. By 
means of a book, he finally convinced his parents 
and neighbors it was a possum and not a rat. 
The exterminator man was called and he tried 
to put the “sick” possum out of his misery by 
using exterminator gas. All of the time the 
possum simply played “possum” as Billy knew 
he was doing! Fascinating pictures in color 
and black and white by Paul Galdone supplement 
the textual material. 

This is a book whose story and pictures will 
delight every primary boy and girl. 

It is an unusually fine book for the primary 
elementary science book shelf. 


AprIAN, Mary. Gray Squirrel. New York (8 
West 13th Street) : Holiday House, 1955. 46 P. 
$2.00. 


Half-tame pets of parks, or wild game of forests, 
gray squirrels can live wherever there are trees 
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enough. Here they live, play, eat, fight, chatter, 
leap, and rear their young. Sometimes they mi- 
grate in whole squirrel populations, even crossing 
wide rivers. Seemingly these migrations take 
place less often than they once did. 

This Life-Cycle story includes all of these sci- 
entific facts in a delightfully told, beautifully illus- 
trated story. The characters are dealt with as 
individuals, but not as persons. 

The book is suitable for six-to-nine year olds 
and is highly tecommended for the elementary 
science book shééf. 


ScHWARTZ, ELIZABETH, AND CHARLES. Cottontail 
Rabbit. New York (8 West 13th Street): 
Holiday House, 1957. 46 P. $2.50. 


Cottontail Rabbit is one of the Holiday House 
Life Cycle Stories. Cottontail rabbits are a well 
known rabbit with a number of close relatives. 
Cottontails of many kinds live throughout the 
United States—city lots, country, farmlands, grass- 
lands, tropics, marshes, deserts, mountains. This 
is the life story of the cottontail rabbit—how he 
develops, lives, feeds, plays, raises young, avoids 
his enemies. A vegetarian himself, the rabbit is 
an important link in the community wild life “food 
chain.” 

The authors are staff biologists with the Mis- 
souri Conservation Department. The book is suit- 
able for six-to-eleven year olds and is an excellent 
book for the elementary science book shelf. 


Sears, Paut McCutcnueon. Firefly. New York 
(8 West 13th Street): Holiday House, 1956. 
38 P. $2.00. 


Firefly is one of the popular Life-Cycle books. 
The book has been carefully checked for accuracy. 
The firefly is presented as an individual, but not 
as a person. 

Most people know the firefly by the name light- 
ning bug. Most of its two-year life span is spent 
underground. Only the final few weeks of its 
two year life span are spent on the wing. The 
nature of the “light” of the lightning bug is not 
now completely understood, especially how it is 
turned off and on. The flashing signals seem 
to be mating signals. 

This book describes the life of the firefly from 
egg to adult. The book is illustrated in color by 
Glen Rounds. The book is suitable for six-to-nine 
year olds and is an excellent book for the ele- 
mentary science book shelf. 


Sears, Paut McCutcHeon. Tree Frog. New 
York (8 West 13th Street): Holiday House, 
1954. 46 P. $2.00. 


Tree frogs live in trees, often a garden tree, 
and in plain sight. Most people fail to see it 
for its skin color is patterned to look like a 
piece of bark, some lichen, or a bit of moss. In 
size it’s small enough to hold in your closed hand. 

This book gives the story of the tree frog’s 
complete life cycle. Essentially it is the life 
In the story the tree 


cycle of all frogs and toads. 
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frog is dealt with as an individual but not as a 
person. 

The attractive illustrations in color are by 
Barbara Latham. The book is suitable for inter- 
mediate grade children. It is an excellent addi- 
tion to the elementary science book shelf. 


Evers, Atr. The Treasure of Watchdog Moun- 
tain. New York (60 Fifth Avenue) : The Mac- 
millan Company, 1955. 74 P. $2.75. 

The people who live in the valley below Watch- 
dog Mountain like to point out to visitors how 
much the mountain looks like an old dog guard- 
ing the valley. They and the mountain are on 
friendly terms, but this was not always so. 

This is the story of an American mountain from 
its birth to the present. It is the story of living 
things which have grown on its side and how hu- 
man beings tried to take away treasures they be- 
lieved it had—beaver furs, trees, soil, rock, and 
the resulting disaster to all concerned. Then 
finally Watchdog Mountain became a State Park, 
proper conservation methods were used, and old 
Watchdog became a thing of beauty and a friend 
to man. 

This is a delightful story of a mountain and 
the need for and the rewards of proper conserva- 
tion. The book is suitable for ten-to-fourteen 
year olds. It is a fine book for the elementary- 
junior high science book shelf. 


Mason, Mrrtam E. The Sugarbush Family. New 
York (60 Fifth Avenue) : The Macmillan Com- 
pany, 138 P. $2.00. 


The Kings—Father, mother, the big twins 
Charles and Henry, the little twins George and 
William, Bettsy, Isabella, Grandmother Magin- 
ity, and Uncle Horace did not have much money 
but they were rich in other possessions and 
love for each other. Money was very scarce 
and Uncle Horace went north to find gold. 

One of the great events in the King’s family 
life each year was the Maple-sugar stirring-off 
each year from the sugarbush family (some 230 
maple sugar trees). 

A mysterious stranger buys a nearby old stone 
“castle”. He eventually proves to be an ex- 
circus man with several old circus animals. 

This is one of those happy family stories 
children love to listen to or to read later them- 
selves. The story is suitable for 8- to 12- year 
olds. 


Jounson, JAMes Ratpu. The Last Passenger. 
New York (60 Fifth Avenue) : The Macmillan 
Company, 1956. 116 P. $2.75. 


According to the records, the last passenger 
pigeon died in the Cincinnati Zoo in 1914. The 
author prefers to think that the last real pas- 
senger pigeon never saw a zoo. He lived in a 
world populated with many birds now extinct 
or nearly so. This is his story—the story 


of Blue. 
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Less than a century ago, the skies of North 
America were darkened with immense flocks 
of passenger pigeons. Large limbs were 
broken off trees where they roosted. 

Wanton massacre and man’s greed led to 
their extinction. Some of man’s practices in 
catching passenger pigeon’s makes one’s blood 
“boil.” People of that ilk deserve no wildlife 
of any kind about them. The pity is, such 
persons don’t care and regret never enters their 
mind. 

The author takes Blue through his life cycle 
the food, activities, migration, the many dangers 
and enemies—man, the worst one of all. Finally 
only Blue himself remained alive. 

The blurb calls The Last Passenger nature 
writing at its finest. The reviewer agrees that 
this is not an overstatement. This is a fine 
book for grammar grade, junior highers, and 
high schoolers—and for the science book shelf. 


PEVERSHAM, MAup AND MisKA, The Silver Mace. 
New York (60 Fifth Avenue) : The Macmillan 
Company, 1956. 40 P. $2.25. 


This is the picture-story book of Williams- 
burg, famous colonial capital in Virginia where 
so much history was made before the Ameri- 
can Revolution. The book traces the Crown 
colony’s story from its beginnings at Jamestown 
to the days of glory and decline. 

Williamsburg has now been restored to re- 
semble the Williamsburg at its height of glory 
and power. ‘The book is beautifully and authen- 
tically illustrated and should have appeal to all 
age leves. 


VAYGOUNY, MARGARITE. Greenland Waters. New 
York (60 Fifth Avenue) : The Macmillan Com- 
pany, 1954. 148 P. $2.00. 


Jako lives in Greenland where every boy's 
ambition is to be a great hunter. Although he 
kills a walrus and has great skill as a young 
hunter his ambition is to become a great artist 
(which he eventually does). This is the story 
of his family—his mother Katak, his sister 
Pipaluk, and his teachers Enok and Berg. 

The book presents an excellent picture of the 
lives of people living in Greenland, the country 
itself with its strange and lovely beauty. 

The author, born in Denmark, lived a year 
in Greenland, and now resides in California. 
She has the ability to make her characters and 
incidents seem real. 

The book is suitable for boys and girls 10-14 
years of age. It would make a fine addition 
to the school library. 


GREEN, IvAH. Animal Masquerade. New York 
(210 Madison Avenue) : Coward-McCann, Inc., 
1954. 64 P. $2.50. 


Animal Masquerade tells the secrets of how 
animals disguise themselves by how they look 
and act—how they dress as something they are 
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not. Their costumes may be strange, fearful, 
beautiful, and in feathers, scales, shells, or fur. 

Animals do not disguise themselves for fun 
but in order to help them to find food, or 
escape their enemies. In some cases the rea- 
sons for an animal’s disguise are unknown. 
Unusually fine, full-page photographs vividly 
depict the disguises of a number of animals. 

This is an excellent book for all levels of 
science and is highly recommended for the 
science book shelf. 

Miss Green has taught elementary school and 
for some years was the State Supervisor for 
several thousand Rural schools in Iowa. At 
present she is Director of Elementary Education 
at Doane College in Iowa. 


Haver, Berta, AND ELMER. Wish on the Moon. 
New York (60 Fifth Avenue) : The Macmillan 
Company. 1954. 40 P. $2.75. 


All of the animals on Willow Hill loved Mrs. 
McGinity, so it was natural they should want 
her wish to come true. When she wished for a 
lovely spring garden all the animals decided to 
help. They all wished on the new moon which 
is a very good sign and Mrs. McGinity’s wish 
came true. 

The book is beautifully illustrated in color by 
the authors. It is suitable for children between 
six and eight years. 


HAperR, Berta, AND E-mer. The Runaways. New 
York (60 Fiith Avenue) : The Macmillan Com- 
pany, 1956. 39 P. $2.50. 


Giant bulldozers came to Branch Hill woods 
and the animals had to flee to new homes. The 
McGinity’s, especially Mrs. McGinity, welcomed 
the animals to Willow Hill. So blue jays, 
racoons, squirrels, woodchucks, rabbits, skunks, 
opossums, deer, and their friends became run- 
aways. The book in pictures and text tells 
what they did and ate on their way to Willow 
Hill. 

This is the twenty-first Hader book. They 
have been a delight to children. The book is 
suitable for primary children and is highly rec- 
ommended for the elementary science book shelf. 


DARLING, MArjor1IE. Journey to Ankara. New 
York (60 Fifth Avenue) : The Macmillan Com- 
pany, 1954. Unpaged. $2.25. 


Orphan lived in Turkey. He helped his father 
tend the sheep and hoped some day to have a 
shepherd’s dog of his own and a_ shepherd's 
pipe. As he grows up he saves the sheep from 
wolves and later saves a baby from a runaway 
horse. He finally has a flock of sheep of his 
own and a beautiful shepherd’s pipe. 

Here we have a picture of present day 
Turkey—a small town where Orphan lives and 
the great modern city of Ankara. 

This delightful story is suitable for 
eight year olds. 


six to 




















Heat shock means little to 
KIMAX° Laboratory Glassware 


Kimax “hard” glass laboratory 
equipment withstands changes in 
temperature that would spell in- 
stant death to ordinary glass. 


“Hard” glass is vital to many of 
the procedures in modern labora- 
tories, where its unique properties 
permit uses never possible with 
common glass. 


Excellent resistance to sudden 
temperature change is but one 
property which makes Kmax in- 
valuable in the world’s labora- 
tories. Krmax also is virtually un- 


Please send free copy of booklet 
“The Care and Handling of 
Volumetric Glassware”’ 


KIMBLE LABORATORY GLASSWARE 


AN @ PRODUCT 


affected by corrosive alkalis and 
boiling acids, other than hydro- 
fluoric, and possesses unusual 
physical strength. 

Krmax is a product of Kimble 
Glass Company, a subsidiary of 
Owens-Illinois. 


Kimble Glass Company | SE-2] 
subsidiary of Owens-Illinois 
Toledo 1, Ohio 


Name 








Address 





City 





Zone State 





ee ee ee 


~ 
| 

| 

| 

| 

| 

| 

Company | 
| 

| 

| 

| 

| 

J 


Owens-ILLINoIs 


GENERAL OFFICES - TOLEDO 1, OHIO 
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Jones, Mary Atice. Tell Me About Heaven. 
Chicago (P. O. Box 7600): Rand, McNally 
and Company, 1956. 72 P. $2.50. 


This is an exceptionally fine book, answering 
simply and directly many a child’s (and many 
adults, too) questions about Heaven. The story- 
like conversational style of writing, the com- 
mon sense answers, the hopeful, confident tone 
helps to develop a sense of security. Lovely, 
meaningful pictures harmonize with and _ re- 
enforce the words. 

Questions asked in this book have perplexed 
the greatest men and wisest sages down through 
the ages. Yet the author’s answers accord with 
most modern thinking along these lines. The 
book is wholly free from creedalism of any 
sort. 

Such questions are dealt with as: Where Is 
Heaven, What Is Heaven Like, Will Dogs Go 
to Heaven, When Is It Time to Go to Heaven, 
Who Belongs in Heaven, Will I Be an Angel, 
Why Are There Accidents, Heaven and All 
Peoples, What Do People Do in Heaven, Can 
Bad People Go to Heaven, and Why Did It 
Happen and so on. 


Batre, Epirah Kent. Boys and Girls Who 
Knew Jesus. Chicago: (P. O. Box 7600): 
Rand, McNally and Company, 1956. 45 P. 
$2.00. 

Boys and Girls Who Knew Jesus is a series 
of simple and appealing stories that reverently 
tell about Jesus as viewed by children who 
knew and loved Him. The life of the Great 
Teacher, showing how even as a youth he taught 
love and right living that brings happiness, is 
related with charming, imaginative insight. Many 
episodes relating to the life of Jesus are told 
in stories that are or should be familiar to 
boys and girls. 

The author is a well-known educator in the 
field of religion. 

Illustrations by Marjorie Cooper in beautiful 
color and black and white add charm and inter- 
est to this book. It is recommended to parents 
for pre-school children and for primary-grade 
level children—probably third grade—to read 
on their own. 


Baier, Rutu. Robbie the Little Lost Robin. 
Chicago (P. O. Box 7600): Rand, McNally 
and Company, 1955. Unpaged. 


This is an In Action book. It is a primary 
grade book in which the child can take an 
active part as he reads the story. A card-board 
cut-out of Robbie is attached to an elastic cord 
which enables Robbie to fly around to various 
places near his home. This book is beautifully 
illustrated by Ruth Bendel and as a fine story 
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of adventure will have unusual appeal to most 
boys and girls. 


Nortu, STERLING. Son of the Lamp Maker. 
Chicago (P. O. Box 7600): Rand, McNally 
and Company, 1956. 62 P. $2.00. 


Son of the Lamp Maker is the story of a boy 
who knew Jesus. It is a reverent story of 
the last days on earth of Jesus. Norman Vin- 
cent Peale says “I have never read a more 
charming account of the effect of Jesus upon 
human lives. Its deep truth and moving quality 
warmed my heart and stirred me”. 

Young Jeremy, out of desperation, had be- 
come a thief when his crippled father could 
no longer make lamps. However Jeremy’s 
whole life was changed when his father was 
cured at the pool of Bethesda. He became a 
young follower of Jesus and tried desperately 
to save Jesus from those who would crucify 
him. 

Illustrations by Manning de U. Lee add inter- 
est to the story. 

The author is Literary Editor of the New 
York World Telegram and Sun. He is the 
author of some 19 books for young people and 
adults including So Dear to My Heart, made 
into a movie by Walt Disney. He also wrote 
Abe Lincoln: Log Cabin to White House in the 
Landmark Series. 

This book is recommended most highly for 
8 to 12 year olds. 


Jones, Parricta. Columbine: The White Cat. 
Chicago (P. O. Box 7600): Rand, McNally 
and Company, 1956. 32 P. $1.50. 


This is a French folktale, here retold from 
the original. It is the story of how an old 
king decides which of his three equally hand- 
some, clever, and brave sons shall inherit his 
kingdom by sending them on a difficult quest. 
This story concerns mainly the youngest prince. 
A white cat plays a central and unusual part 
in the story. The book is intended for boys 
and girls and is unusually imaginative. 


PayNE, JoAN Batrour. The Leprechaun of 
Bayou Luce. New York (41 East 50th Street) : 
Hastings House Publishers, Inc., 1957. 60 P. 
$2.75. 


Most leprechauns are Irish fairies who stay 
very nicely in Ireland. But one leprechaun 


came across the ocean and lived down South 
along the Mississippi River. 

The story about how young Josh Turnipseed 
and the leprechaun entered into a bargain to 
help the leprechaun get rid of some annoying 
“hants” is delightfully told. The book is suit- 
able for primary grade children. 
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The Welch Ret-a-lal 


Includes all Apparatus and Chemicals 
for Teaching Science in grades 5 to 9 











Large Storage Cabinet Movable 
of No. 7600 Rol-a-lab 


Demonstration Table 
of No. 7600 Rol-a-lab 


A Complete « Convenient « Practical 
Mobile Laboratory 


Will serve as many as 10 rooms Complete Outfit for 
on one floor. Performing 138 Procedures 


EXPERIMENTS OUTLINED STEP Covering 
BY STEP IN FULLY ILLUS- 
TRATED MANUAL. 


30 Basic experiments 
in Elementary Science 


No. 7600. Rol-a-lab, Completely Equipped, Movable Table 
DT ee ea cana -_...$600.00 


Write for descriptive literature 


W. M. Welch Scientific Company 
DIVISION OF W. M. WELCH MANUFACTURING 


Established 1880 
1515 Sedgwick St. Dept. V 


COMPANY 


Chicago 10, Ill. U.S.A. 





Manufacturers of Scientific Instruments and Laboratory Apparatus. 
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They’re talking about 


Our Wonderful World... 


almost everybody is! 


about this gratifying and profitable part- 
time vocation, write or talk to the Spencer 
Press Regional Sales Manager nearest you 
or use this coupon to get your copy of “A 
Wonderful Way To A More Wonderful World 
For You.” 


It's wonderful to watch young people as they listen 
and talk to Dr. Herbert S. Zim, editor-in-chief of 
OUR WONDERFUL WORLD. The rapport is immediate, 
and the result is a “‘lilt to learning’ that will stay 
with the child through life. You know this if you use 
OUR WONDERFUL WORLD in your classroom, for it’s 
almost as if Dr. Zim is there, working with you. 
Knowing too, that the home should be an environ- 
- ment of learning, wouldn't it be fine if 
you were the one to bring OUR WONDER- 
| Sp {| FULWORLD into the homes of the children 


MR. CYRIL G. EWART 
in your community? For information 


SALES MANAGER, 
: SPENCER PRESS, INC., 
Spencer Dress, inc. snore 
i! AYE ADDRESS 
Our Wonderful World ...The American amcor 
Peoples Encyclopedia...The Children’s Hour CHAS |, RLS 
A Publishing Affiliate of Sears, Roebuck and Co. 


NAME 
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